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TRANSLATOR'S PREFACE. 



The highly flattering manner in which the Ed- 
tion which I last year published of this woik, 
was received, has both encouraged and conipeil^d 
me this year to prepare a second Edition. 

The translation has been revised, all Blumen- 
bach*s references inserted, and my own notes 
and references increased to a considerable ex- 
tent. In the latter, the progress of Physiological 
science since 1810, when the last Edition of 
Blumenbach's work was published, is detailed, 
and many points are treated of at large which 
could not, consistently with Blumenbach's de- 
sign, be more than briefly mentioned in the 
original. The last note, — upon the characteris- 
tics and varieties of mankind, is an independent 
addition. 



iii translator's preface. 

No one can be more sensible than myself to 
the imperfections of my performance. In excuse 
I must urge the prodigious extent and variety of 
my subject, and the short period allowed me 
through the rapid sale of the first Edition and 
the importunities of my Bookseller for the 
second. 

No one will ever listen more readily to friendly 
criticism, or more readily smile at and forgive the 
suggestions of ill nature. 



Grafton Street, Bond Street, 
Dec. 1816. 



P.S. The volume may be considered a typographical curi- 
osity, being the first book ever printed by machina7. It is 
executed by Messrs. Benslbt and Son*s patent machine, which 
prints both sides of the sheet by one operation, at the rate of 
900 an hour, and is the only one of the kind ever ooastructed. 



THE AUTHOR'S PRJ^FACE 



TO Tni 



LAST EDITION. 



Whenever my booksellers have informed me 
that a new edition of any of my works was re- 
quired, I have always gladly seized the opportu- 
nity of correcting inaccuracies, arising either from 
carelessness or the imperfection of human nature ; 
of adding in some places and altering in others ; 
in short, of sending forth the production of my 
abilities in a more finished state. 

In preparing this new edition of my Institu* 
TioNs of Physiology for the press, the same 
anxious wish has been considerably heightened by 
the importance of the subject, and by the appro- 



X PREFACE. 

bation evidently bestowed upon the last edition, 
from its translation into our own language, into 
Spanish, French, English, Dutch, and Russian, not 
to mention other proofs of its favourable reception. 
I have endeavoured, therefore, to enrich it not 
so much with an addition of pages, as of various 
matter ; to arrange the heads in a more natural 
order ; and to render the whole as useful to stu- 
dents as possible. 

September 10, 1810. 



THE AUTHOR'S PREFACE 



TO THE 



FIRST EDITION. 



1 HE same considerations which led Boerhaave, 
and after him Haller, to write their Compendiums 
of Physiology, induced the Author to compose 
these Institutions. 

The former says, " that a teacher succeeds bet- 
ter in commenting upon his own thoughts, than 
upon a work written by another : — that his doc- 
trine will be clearer, and his language generally 
animated," &c.* 

The latter, " That although he formerly used 
Boerhaave*s work as a text-book, he afterwards 



* Yttt to the Instvtat. Medic. Leyden. Fourth edition. 
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lectured upon one written by himself, because, 
since the time of Boerhaave, anatomy has been so 
improved as to become ahnost a new science.'' 



>* 



What Haller said at that period respecting ana- 
tomy, will be allowed to apply much more forcibly 
at present to physiology, by any one who consi- 
ders the most important parts of the science, — 
the principal purpose of respiration, animal heat, 
digestion, the true nature and use of the bile, the 
function of generation, &c. 

More, therefore, must be ascribed to the age 
than to the author, if in these Institutions, after so 
many modern physiological discoveries^ he delivers 
doctrines more sound and natural than it was in 
the power of his most mentorious predecessors to 
deliver. 

Whatever he can claim as his own, whether 
reftlly new or only explained in a new manner, 



l^ef. to the Prim. Un, Physiol. GottiQgeii. Fir^t edilioA. 



PREFACE. Xni 

will be easily discovered by the learned and im- 
partial reader; especially from the notes, in which 
he has treated some of these subjects rather more 
minutely than, in the text, was compatible with 
the conciseness of his plan. 

He has been at great pains in arranging the 
subjects, so that the sections might succeed natu- 
rally and easily, and arise, as it were, one out of 
another. 

He has not quoted a dry farrago of books, but 
a select number, in doing which, he has wished 
both to point out to students some excellent au- 
thors not commonly known, especially those who 
have professedly treated on particular branches of 
the subject, and to open, besides medical sources 
of information, others not yet applied, he con- 
ceives, to Physiology as they deserve. 

His grand object has been to deliver, in a faith- 
ful, concise, and intelligible manner, the princi- 
ples of a science inferior in beauty, importance, 
and utility, to no part of medicine, if the words pre- 
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fixed by the. immortal Galen to his Methodus Me- 
dendi, are, as they most certainly are, true, — 
** The magnitude of a disease is in proportion to 
its deviation from the healthy state ; and the ex- 
tent of this deviation. can. be ascertained by him 
only who is perfectly acquainted with the healthy 
state." 
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SECT. I. 

OP THE LIVING HUMAN BODY IN GENERAL. 

1. In the living human body, regarded as a peculiar 
organization, there are three objects of consideration*. 

The mattrials of its subsistence, afforded by the fluids ; 

ITie structure of the solids, containing the flnids ; 

Fiastly, and principally, the vital powers^ by i^hich the 
solids are enabled to receive the influence of tlic fluids — 
to propel the fluids— -and perform various other motions ; 

. * Thus, long ago, the author of the book, generally included 
among the writings of Hip)X)crates, Epidemic VI. Sect. 8. § I9. 
said ''Those things which contain, are contained, or moved in us with 
force, are to be considered.** This celebrated |)assage gave origin to the 
excellent work of Abr. Kaau Boerhaave, entitled, ** Impetum Jacient 
dictum Hippocrati per corpus consentiens,** L. B. 174!>. 8vo. 

B t 



2 OF THE LIVING HUMAN BODY. 

and which, as they, in a certain sense, constitute the 
essence of the living machine in general, so also are of 
very different orders : some being common to animals 
and vegetables, and some peculiar to animals, and inti- 
mately connected with the mental faculties. 

2, But these three, although really distinct, and there- 
fore distinctly considered by us, are so closely related in 
the living system, (the phenomena, conditions, and laws 
of whose functions, in the healthy state, are the object of 
physiology,) that no one can be contemplated, but in its 
relation to the rest. 

For the materials of the body, although originally 
fluid, arc naturally disposed to become solid ; and, on the 
other hand, the solids, besides having been formed from 
the fluids, abound, however dry they may appear, in 
various kinds of fluid constituents, both liquid and aeri- 
form : lastly, it may probably be affirmed, that no fibrib 
during life, is destitute of vital power. 

3. We shall now examine each of these separately ; 
and flrst, the materials afforded by the fluids, which form 
both the fundamental and most considerable portion of 
our bodies.* 

— — ■■ I I iw n i H I— ■ ■ I ■■■ !■■ ■ I ■ . . ,»■■■, ■ — ■ 

* The great preponderance of the fluids is strillingly exemplified in 
an entire, bnt (lerfectly dry mummy of an adult Guancbe, one of the 
original inhabitants of the island of TenerifTe. It was sent to my ana- 
tomical museum by the illustrious Banks ; and though all its viscera 
and muscles are preserved, does not exceed 7iibs. in weight. 
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SECT. IL 

OF THE FLUIDS IN GENERAL| AND PARTICULARLY 

OF THE BLOOD. 

4. The fluids of the body may be conveniently re- 
<luced to three classes. 

A. The crude ; viz, the chyle, contained in the prims 
vise, and destined to become blood ; also, matters absorbed 
on the surface, and destined to be conveyed to the chyle. 

B. The blood itself. 

C. Those secreted from the blood, whether inert and 
excrementitious, like the urine ; or intended for certain 
purposes in the economy : the latter may be permanently 
liquid, as the bile— or disposed to solidity, as the osseous 
and other plastic juices. 

5. Of the first and third of these classes we shall here- 
after speak, in treating of chylosis, secretion, and the 
other functions to which each fluid appertains. At pre- 
sent our attention shall be devoted to the blood,^ the chief 
and primary fluid— the vehicle of those successions of 
oxygenous (A) and carbonaceous particles, which cease 
only with life— the nourisher of the frame — 'the source of 
almost every fluid— that inlo which the crude fluid is con- 
verted, and from which all the secretions are derived ; and 
which, with the exception of some exsangucous parts, as 



• J.Kunitv's Treatise on the Shod, Ir\fiammaiion, &c. London, 
179*» 4to. 

B 2 



4 OI^ THE BLOOD. 

the epidermis, the arachnoid, tlie amnion, &c. the vitre- 
ous substance of the teeth, the body of the chrystaliine 
lens, &c. is universally diffused through the system, in 
various proportions, indeed, accoiding to the various 
natures of the similar parts, to use the language of the 
ancients,* v. c. abundantly in the muscles and glands, 
sparingly in the tendons and cartilages.f 

6. The blood is a peculiar fluid, of a well known 
colour and remarkable odour ; its taste rather salt and 
nauseous; its temperature about 96** of Fahrenheit; glu- 
tinous to the touch ; its specific gravity, though different 
in different individuals, may be generally estimated as 
1050, water being 1000; when fresh drawn, and received 
into a vessel, it exhibits the following appearances.^: 

7. At first, especially while still warm, it emits a 
vapour which has of late been denominated an animal 
gas, and shewn to consist of hydrogen and carbon, sus- 
pended by caloric.§ This, if collected, forms drops re- 

r 

* They divided the body into similar or homogeneous parts, as the 
bones, cartilages, muscles, tendons, &c.; and dissimilar, composed 
of the similar, as the head, trunk, limbs, &c. 

t Physiologists have variously estimated the quantity of the blood in 
a well formed adult. Allen, Mullen, and Abeildgaard, make it 
scarcely more than 8 |)ounds; Borelli, 20; Haller, 30; Hamberger, 
80 ; J. Keil, 100. The former are evidently nearer the truth. 

X J. Martin Butt. De spontanea sanguinis separatione. Edinb. 
1760, 8vo. reprinted in Sandifort's 7Vrf^attrM5, vol. ii. J. H. L. Bader. 
Experimenta circa sanguinem. Argent. 1788, 8vo. 

§ The elements of aeriform fluids of course exist in the blood ; that 
*hey arc not, however, in the elastic state, as so many physiologists 
formerly believed, was clearly shewn in some exiKriments made by 
me during the year 1812, upon other mammalia. I found that a small 
portion of the purest air infused into the jugular vein,' excited palpita- 
tion?, drowsiness, convulsions ; and if the quantity was rather in- 
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sembling dew, of a watery nature, but endowed with a 
nidorous odour, most remarkable in the blood of carnivo- 
rous animals, peculiar and truly animal. Much of Uiis 
watery liquor still remains united with the other parts of 
the blood. 

8. In the mean time the blood, when its temperature 
has fallen to about 78% begins to separate into two por- 
tions. A coagulum is formed, from the surface of which, 
as it were, exudes a fluid of a yellowish slightly red 
colour, denominated serum : the more abundantly this 
exudes, the greater is the contraction of the glutinous 
coagulum, which has received the appellations of crassa^ 
mentum; and, from some resemblance to the liver, in colour 
and texture, of hepar sanguineum ; of placenta ; and from 
the circumstance of its being surrounded by the serum, of 
insula. 

9. The crassamentum may, by agitation, or repeated 
ablution, be easily separated into two constituent part^ : 
into the cruor, which imparted to the blood its purple 
colour, and into the lifmphy which on washing is forsaken 
by the cruor, and called, from its greater solidity, the 
basis of the crassamentum. The stronger affinity of the 
cruor for the lymph than for the serum, is proved by the 
necessity of violence to effect their disunion (B). By the 
removal of the cruor the lymph becomes gradually paler, 
till it is at length merely a white tenacious coagulum. 

10. Besides the watery fluid first mentioned, there are 
the three constituents of the blood, viz. the serums the 
cruor, and the lymph: we shall presently treat of each 

* ■ : 

creased, even death ensued. I have detailed these experiments in the 
M.edic.'^Bihlioih. vol. i. 177. The illustrious Bichat observed the same 
effeeta in his experiments. Jovmai de Santi, iSfc, de Bordeaux, T. 1 1 . 6l . 
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more particularly. These, however, while recent, and in 
possession of their native heat, are intimately mixed, and 
fomvan equable, homogeneous fluid. Their relative pro- 
portion is astonishingly diversified, according to age, tem- 
perament, diet, and similar circumstances, which constitute 
the peculiar health of each individual. 

1 1 . The serum is a fluid, sui generis ; the chief cause 
of the viscidity of the blood, and easily separable by art 
into different constituent principles. If subjected to a 
temperature of 150** Fahr. a portion is converted into a 
white scissile substance, resembling boiled albumen : the 
rest exhibits besides the watery fluid so often mentioned, 
a turbid fluid of a gelatinous, or rather mucous* nature, 
which on cooling appears a tremulous coagulum. The 
serum is remarkable for tlie quantity of soda (mineral 
alkali) which it contains (C). 

IS. The cruor is marked by many irregularities, both in 
the colour and the figure of its particles* It consists of 
giobules, which in recent blood are of a constant form 
and size, and said to be -j^^ of an inch in diameter. 
Their form> indeed, has been a subject of dispute ; but I 
am disposed to consider it as much more simple than 
some writers of great celebrity have imagined. I have 
always found it globular, and could never discover the 
lenticular shape, which some have asserted that they re« 
marked. 

It has been likewise advanced, that the globules change 
tbar form, while passing through a vessel of very small 
capacity; that, from being spherical, th^ become oval; 
and when they have emerged into a vessel of larger area, 

* J. Bostock, in The Medico^ Cluinirgical TransaeHons, puhH$h§d bf 
ih$ Mtdical tmd Ckmtrgicui Society f^Ltmdon^ to). \^ IdOg. p. 46^ 
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that they again resume their globular shape.* This, al* 
though I would by no means deny it, I cannot conceive 
to occur during the tranquil and healthy motion of the 
blood, but should refer it to a spasm of the small vessels. 

Their globular figure can be seen in a living animal 
only, or in blood very recently drawn : for they are 
soon unobservable, becoming a shapeless mass which 
resembles serum in every circumstance, excepting co- 
lour. 

13. Their colour is red, and from it is derived the colour 
of the blood. In intensity it varies infinitely; paler in 
animals which have been poorly nourished or have suf^ 
fered from hsdmorrhage ; more florid, when oxygenized,^ 
(or rendered arterial, to use the common phrase) by expo- 
sure either tp atmospheric air, or more especially, to 
oxygen ; darker when carbonized (in common language 
reiidered venous) by exposure to carbonic acid gas, or to 
hydrogen.j: The redness is most probably to be ascribed 



mm^a 



* G. Chr. Reichel, De Sanguine ejusfue moiu experimenta. Lips. 

1767, 4to. p. 27, fig. 3, g. g. 

t Unwilling as I am to follow the example of those, who especially 
in modern times, delight in changing scientific terms, t cannot but 
think that the words oxygenized and carbonized may be advantageously 
substituted for arterial and venous : because arterial blood is contained 
iur some vessels called veinsy v. c. the pulmonary and umbilical \ while, 
on the othc^ hand, venous blood is contained in the pulmonary and 
umbilical arieries. In the same manner, the veins of the chorion in 
the incubated egg contain arterial, the arteries venous, blood, to use 
these expressions in their common acceptation. 

X Consult among others whom we shall recommend in the chapter 
on respiration, Chr. Girtanner in the Journal de Physique, August 

1790. 



8 OF THE BLOOD. 

to the oxide of iron,* the quantity of which, however, is 
so minute, that it has been most variously estimated (D). 

14. The last constituent principle of the blood to be 
noticed, is the plastic lymphy formerly confounded with 
the serum. This has been called the basis of the crassa- 
mentum, the gliitinous part, the fibre or fibrous matter of 
the blood, and, like the caseous part of milk, and the 
gluten of vegetables, been discovered by late analysis to 
abound in carbon and azote (E). 

15. It is properly denominated plastic, because it affords 
the thief materials from which the similar parts, espe- 
cially the muscles, are immediately produced ; nourishes 
the body throughout life, repairs wounds and fractures 
in an extraordinary manner, fills up the areae of large di- 
vided blcod vessels, and forms those qoncretious which ac- 
company inflamm^ionsfy and that remaricable deciduous 
membrane found in the recently impregnated uterus for 
the attachment of the ovum. 

16. Thus much have we said, respecting the constituent 
parts and nature of the blood, the most important fluid of 
the animal machine^ — a fluid, which excites the heart to 



Fourcroy in the Annates de Chemie, T. vij. 

HossenfratZy ibidem. T. ix. 

J. Ferd. H. Autenreith« Experimenta et ohservata de sanguine prcB' 
sertim venoso. Stuttg. 1792, 4to. 

♦ By Will. C. Wells, Philos, Trans, 1797» the redness of the blood 
in general is rather ascribed to the peculiar fabric of the globules, and 
its various d^ees and changes simply (o the reflection of light 

f Such are those spurious membranes found exuded on the surface of 
inflamed viscera, v. c. those cellular connections between the lungs and 
pleura after peripneumony, and the tubes observed within the bronchiae 
after croup : such also are those artificial ones called, after their in- 
ventor, Ruyschian, and made by stirring fresh blood about with attiek/ 
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contraction, which distributes oxygen to every part, and 
conveys the carbon to the excretory vessels, giving rise 
by this change, to animal heat ; which originally supplies 
the materials of the solids, and afterwards their flourish' 
ment ; from which all the Jtuids, with the exception of 
the crude (4.) are secreted and derived. Of the multifa- 
rious importance of the blood, we shall speak particularly 
hereafter. 



e 



NOTES. 

(A) The blood is not at present believed to absorb any 
oxygen durinng respiration. See note (C) to Sect, viii, 

(B) The red particles or cruor, are merely suspended 
in the serum, as Leeuwenhoek and Hartsoeker long since 
proved, for if, when separated, they aris triturated in 
serum, part of them is taken up and the serum assumes a 
red colour ; but if the fluid is allowed to settle in a cylin- 
drical glass, they slowly precipitate themselves to the 
bottom, and the serum above becomes clear, as before. 
The serum easily separates on the coagulation of the 
lymph ; the colouring part does not fall to the bottom 
before the lymph coagulating envelopes it and prevents 
its separation : but if the lymph coagulate slowly^ as in 
the phlogistic diathesis, the greater specific gravity of the 
cruor detaches it very considerably from the lymph, 
which remains colourless above, constituting what is 
called the inflammatory coat, crust or buff. Berzelius 
even believes the lymph to be in a state of solution in the 
serum, while the cruor is simply suspended in this solu- 



10 OF TJKS BLOOD. 

tioD^ but the separation of the serum ia dropsy^ vesica- 
tioDy. &c. led Mr. Hunter to a different conclusion. 
View of the present State and Progressof Jnimal Chemistry 
by Jons Jacob Berzelius, M. D. 8cc. Translated by Dr. 
Brunnmark, 1813, p, 23. Hunter On the Blood, &c. 4to. 

(Cj The coagulable pcu't of serum is albumen; that 
which remains fluid is called serosity, — a name giV.en it by 
Cullen, and contains no jelly as the French chemists 
asserted, but an animal matter different from both jelly 
and albumen, with a minute portion of albumen and fibrin, 
a little free soda, muriate, lactate,* and phosphate of soda, 
and muriate of potash, with xxyW of water.f 

(D) It has been generally supposed that iron existed in 
the red particles of the blood as a subphosphate. Ber- 
zelius informs us that serum, although able to dissolve a 
small portion of the oxides, not indeed of the phosphates 
of iron, does not acquire a red colour by their addition ; 
and that he has never discovered iron nor lime in the en- 
tkre blood, although both are so abundant in its ashes ; and 
concludes that the blood contains the elements of phos- 
jdiate of iron and of lime, and of carbonate of lime, and 
also of phosphate of magnesia, united in a manner differ* 
ent from their combination in the salts. 

(E) Oxygen and hydrogen also exist in fibrin. The 
fibrin, albumen and colouring matter afford, on decom- 
position, the same saline and gaseous products. Beraeliui 



* Berzelius discovers lactic acid free or combined in all animal fluids. 
It was first noticed by Scheele« but is generally regarded as a combina* 
tion of acetous aeid with animal matter. 

t See Dr. Boatock's papers in the first, second, and fourth volumes 
of The MMco Chirurf^IVmimiiwi$^ hA Berzelius in the third, 
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views them all three as modifications of the same sub- 
stance. Albumen has a greater proportion of oxygen than 
fibrin, and has sulphur for a constituent part, which con- 
sequently cannot be detected while the albumen is entire^ 
any more than the iron while the cruor is entire. The 
chief differences between the colouring matter and fibrin 
are colour ; the spontaneous coagulation of fibrin at al^ 
temperatures, while the colouring matter may be dried 
without losing its solubility in water, and becomes inso- 
luble only at a certain temperature ; and the peculiarity 
of the latter of not diminishing in volume, like fibrin, 
during exsiccation.— JBerj?e/tM5, 1. c. 



12 OF THE SOLIDS. 



SECT. III. 

OF THE SOLIDS IN GENERAL, AND OF THE MUCOUS 

WEB IN PARTICULAR. 

17. The solids* are derived from the fluids. In the 
first rudiments of the gelatinous embryo, they gradually 
commence in their respective situations, and differ infi- 
nitely in their degreesf.of cohesion, from the soft and 
almost pulpy medullary matter of the brain, to the vitre- 
ous substunce of the corona of the teeth. 

18. Besides the gelatinous (11) and glutinous (15) parts 
of the solids, earth enters more or less into their com- 
position, and is principally lime united with phosphoric 
acid. The bones possess this in the greatest abundance, 
particularly in advanced age, whereas in childhood the 
gelatinous matter abounds. 

19. With respect to texture, a great part of the solids 
consist oi fibres more or less parallel. This may be ob- 
served in the bones, especially of foetuses,^ in the mus- 



* Hier. Dav. Gaubius* Spec, exhihens ideam generalem solidarum 
c. h, parlium, Lugd. Bat. 1725, 4to. 

f Abr. Kaau Boerhaave, on the cohesioo of the solids in the 
anima] body, hi the Nov. Comm, Acad, Petropolii. T. iv. p. 343, sq. 

X The parallel and reticulated bony fibres are most striking in the 
radiated margins of the flat bones, as we find these in young heads much 
enlarged by hydrocephalus. I have, in my museum, a preparation of 
this kind, where in the sphenoid angles of the parietal bones, the 
fibres are an inch or two in length, distinct and delicate. The hardest 
parts, the bony and vitreous portions of the teeth, exhibit a structure 
similar to that which in the zeolite, malachite, hematite, &c. all mine., 
ralogists C9\\ Jibrous, 
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cles, tendonsi ligamentSi aponeuroses, and in certain mem 
branes, as the dura mater, &c. 

20* In other parts no fibres can be discovered, but tlie 
texture is peculiar, called parenchyma, from the time of 
Erasistratus, and differing in different viscera, especially 
the secreting,— of one kind in the liver, of another in the 
kidneys. 

21. But in all the structures, whether fibrous or paren- 
chymatous, there is interwoven a general mucous web,* 
commonly but improperly styled cellular, because it rather 
is continuous, equal, tenacious, ductile, sub-pellucid, and 
glutinous.f By handling, it is easily converted into a 
cellular and vesicular membrane, and demands a place 
among the most important and remarkable constituents 
of the body. (A) 

22. For, in the first place, many solid parts, v. c. most 
membranes and cartilages, may by long continued mace- 
ration be resolved into it alone. With some it is so inti- 
mately united, as to afford a receptacle and support for 
other constituents: v. c. the hardest bones consisted at 
first of cartilage, which was originally condensed mucous 
membrane; but since become distended by the effusion of 
bony matter into its substance, which is rendered more 
lax and cellular. In fact, it is universally present in the 
solids, if we except the epidermis, nails, and hairs, and 
the vitreous exteiior of the corona of the teeth, in which 
I have never been able to discover it by employing the 
strongest acid. 



♦ Dav. Chr. Schobinger (Praes. Hallero) De ielcB Cellul^m in 
fuhrica c, h, dignilate, GoUing. 1748, 4to. Sam. Chr. Lucae at the end 
of his Observ, Anaiam, circa nervos arttrias adcuntes. Francof. 1810, 
4to. 

t Casp. Fr. WoIfF in the 2^ov. Act. Petropoh T. vi. p. 2^. 
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€3. To the muscles and meifibranes especially it serves 
for separation from other peMi:6 ; to the ^vesscils and nerves 
for 'support ; and to every part it acts as the common 
medium of connection. 

^4. Erom these facts, two inferences maybe drawn. 
First : That this membrane is so fundamental a constituent 
of our structure, that, were every other part removed, the 
body would still retain its form. 

Secondly : That it forms a connection between all parts 
ef the system, however different from each other in nature, 
or remote in situation : — a circumstance worthy of atten- 
tion, as putting an end to the verbal disputes respecting 
the continuation of membranes, and affording an explana- 
tion of many morbid phenomena. 

25. As most of the solids owe their existence to this 
membrane, so again its origin is derived from the lymph 
of the blood. I have found the lymph changed into this 
membrane, when transuded on the surface of inflamed 
lungs, and by forming false membranes, it afterwards 
unites these organs to the pleura. 

'26. We shall now consider some varieties df this mem- 
brane. In general, it is more delicate, caeteris paribus, in 
man than in animals, — a distinguishing prerogative, by 
which our sense is rendered more delicate, and our mo- 
tions and other functions more perfect.* Among dif- 
ferent individuals, it varies much in laxity and firmness, 
according to age, sex, temperament, mode of life, climate, 
&c. 

-Finally, it varies in different parts ; more lax in the pal- 

* t have treated this point at large in my work, De Generis kt' 
mani v($ruUU€ nathta, p. .4Q> fdit 3 . 
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pebrss and preputium, and behind the fraennm of the 
tongue ; less so around the ears. 

27* Besides the purposes before mentioned, {22, 23) it 
is destined for the reception of several kinds of fluids* 
Its chief use in this respect is to receive that serous ha- 
litus which moistens and lubricates every part. This, 
when formed by the blood vessels, it imbibes like a sponge, 
and delivers over to the lymphatics^ thus constituting the 
grand connection between these two systems of vessels. 

28. In certain parts its office is to contain peculiar 
fluids, V. c. in the eye, existing as the vitreous membrane, 
it contains the vitreous humour : in the bones, as the me- 
dullary membrane (improperly denominated internal pe- 
riosteum), the marrow ; in soft parts, it is in great abund 
ance, and contains the rest of the £atj of which we shall 
speak hereafter. 



NOTE. 

(A) The generally received appellation of cellular 
membrane appears preferable to that of mucous zoeb adopt- 
ed by Blumenbach from Bordeu (Recherches sur le tissu 
Muqueux), and especially in this work, as our. author 
(par. 40) suggests the title of vis cellulosa for the con- 
tractile power of the membrane. 
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SECT. IV. 

OF THE VITAL POWEBS IN GENERAL, AND PABTICU- 

LARLY OF CONTRACTILITY. 

29- Hitherto we have spoken of the solids, as 
the constituents of the system ; we now shall view them as 
endowed with vitality, — capable of receiving the agency 
of stimuli, and of performing motions. 

30. Although vitality* is one of those subjects which 
are more easily known than defined, and usually indeed 
rendered obscure ratther than illustrated by an attempt at 
definition, its effects are sufficiently manifest and ascri- 
bable to pecuWar powers only. The epithet vital is given 
to these powers, because on them so much depend the 
actions of the body during life and of those parts which 
for a short time after death preserve their vitality, that 
they are not refeiTible to any qualities merely physical, 
chemical, or mechanical. 

31. The latter qualities, however, are of great import- 
ance in our economy. By physical powers, dependent 
on the density and figure of the humours of the eye, 
the rays of light are refracted to the axis; by meclianical, 
the epiglottis is elastic ; by chemical affinity, the changes 
of respiration are effected. But the perfect difference of 

* A host of authors on the vital powers will be found in Fr. Hilde« 
hraxidVs Lchrhuch der Physiologie, p. 54, sq. edit. 2, I809> to whom 
we may add £. Bartel*s Systemat, Entwurf einer Allgemeinen Biologie, 
Francof. 1808, and J. B. P. A. Lamarck's Phihsophie Zoologifue 
Paris, 1809, 11 vols. 8vo. 



OF THB VITAL POW£1». 17 

these dead powers from those which we are now about to 
examine, is evident from the sUghtest comparison of an 
organized economy with any inorganic body, in which 
these inanimate powers are equally strongs 

32« Indeed the vital powers are most conspicuonsly 
manifested by their resistance and superiority to the 
others; v. c. during life, they so strongly oppose the 
chemical affinities which induce putrefaction, that Stahl 
and his followers referred their notion of life to this anti- 
septic property ;* they so far exceed the force of gravity, 
that, according to the celebrated problem of Borelli, a 
dead muscle would be broken asunder by the very same 
weight, which, if alive, it could easily raise, &c. 

33. As on the one hand, the vital properties arc com- 
pletely different from the properties of dead matter, so, 
on the other, they must be carefully distinguished from the 
mental faculties which will form the subject of the next 
chapter : between them, however, there exists an intimate 
and various relation observable in many phenomena, but 
especially in the diversity of temperament. 

34. The vital energy is the very basis of physiology, 
and has therefore been always noticed, though under 
different appellations. The titles of impetum faciens, 
innate heat, archaeus, vital spirit, brute life, head of 
the nervous system, active thinking principle, vital tonic 
attraction, have been bestowed upon it by different au- 
thors/ 

35. Nor has there been less variety in the notions and 



♦ ** Life formally is nothing more than ihe preservation of the body in 
mixture, corruptible indeed, but without the occurrence of corruption." 
Stahl. 

** What wc call life is opposite to putridity." J. Jonker. 

c t 
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definitions to which it has given rise; though in this 
one point all have agreed, — that its nature and causes are 
most obscure. (A.) 

36. As to the question so long agitated by physiolo- 
gists, whether the diversity of the phenomena exhibited 
in the similar parts of the living solid, are to be attri-^ 
buted to modifications only, or to distinct species, of the 
vital energy, we think it best to establish distinct orders 
of the vital powers, according to the variety of phenomena 
by which they are manifested. 

37. These phenomena are threefold. Organic formation 
and increase; motion in the parts when formed; sensation 
from the motion of certain similar parts. 

38. The first requisite involved in the name and notion 
of an organized body, is a determinate form designed for 
certain ends. That species, therefore, of the vital powers 
is most general, which produces the genital and nutritive 
fluids, and prepares them for organic nature. This species 
we have denominated the nisus formativuSf since it is the 
source of all generation, nutrition, and reproduction, in 
each organized kingdom. 

39. Those vital powers which are manifested (37) by 
motion, properly so called, in parts already formed, may 
be divided into common and proper. The common are 
those belonging to similar parts which are widely distri- 
buted; V. c. contractility to the mucous structure; irrita- 
bility to the muscular fibre. (B) The proper are those 
possessed only by individual organs, whose motions are 
peculiar and characteristic. 

40. Contractility is as generally distributed as the mu- 
cous structure, which it may be said to animate; and 
therefore would perhaps not improperly be called the vis 
cellulosa. It is characterized by a simple and not very 



OF THE VITAL POWERS. 19 

sensible effort to contract and react upon its contents, 
especially upon its source of moisture, — the serous va- 
pour, and to propel this into the lymphatic system.* 

41. Irritability, we mean the irritability of Hallcr, is 
peculiar to the muscles, and may be called the vis muscu- 
laris. It is marked by an oscillatory or tremulous mo- 
tion, distinguished from the action of simple contractility, 
by being far more permanent, and by occurring far more 
easily on the application of any pretty strong stimulus.f 

42. Such are the common (39) moving vital powers. 
But some organs differ from the rest so much in their 
structure, motions and functions, as not to come under 
the laws of the commou orders of vital power. We must, 
consequently, either reform the characters of these orders, 
institute new ones, and extend their limits, or, till this be 
done, separate these peculiar motions from the com- 
mon orders, and designate them by the name of vit<z 
proprite.X As examples may be adduced, the motions 
of the iris ; the erection of the nipple ; the motions of the 
fimbriae of the Fallopian tubes; the action of the pla- 
centa, and of the womb during labour; and probably the 
greater part of the function of secretion. § 



♦ That Haller and Theoph. dc Borden, the chief writers on the mu- 
cous tela, did not form a just conception of this vital power, will be evi- 
dent from the latter*s Recherches sur le Tissu Muqueux, Par. 1767, 
8vo. and the dissertation of the former on Irritability in the Diclionnaire 
Encyclopedique (TYverdun. T. xxv. 

t HallerX)^ Pariihus Corp. Hum, irritahilibus in the Nov, Comm. 
Soc, Reg, Scient, Gotting. T. iv. 

X I have spoken of these at large both in my treatise De Iridis Motu 
1784, and my program ma De Vi Vitali Sanguini deneganda 1795. 

§ On the vita propria of the absorbent vessels consult Seb. Justin. 
Brogmans, De Causa Ahsorpttomt per Fasa Lymphatica, Lugd. Bit. 
1795, 8vo. 
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43. So much in regard to the vital powers displayed by 
motion. (37, 39, 4£.) We have now to speak of sensibility, 
which is peculiar to the nervous medulla communicating 
with the sensorium. It bears the title of vis nervea, and 
is the cause of perception when irritation is excited in 
parts to which it is distributed. * 

44. The order which we have followed in enumerating 
the vital powers, (38, 43,) is that in which they succes* 
sively arise both during our formation and after birth. 

The nisus formativus must take place before we can as- 
certain the existence of the new conception. 

Then contractility is exerted in the gelatinous sub- 
stance of the embryo. 

When the muscular fibres are produced, they acquire 
irritability. 

In those few organs whose motions cannot properly be 
referred either to contractility or irritability, there next 
exists a vita propria. 

Finally, after birth, sensibility is superadded. 

45. Similar also is the order, according to which the 
vital powers, both common and proper, are distributed to 
the organized bodies of each kingdom.'!* 



On the peculiar vital, properties of the arteries consult Chr. Kramp, 
Kritik der Praktischen Arzneikunde, Lips. 1795, 8vo. 

Many of the phenomena now mentioned are ascribed by others to an 
orgasm, to use an old expression, straggling from the centre to the cir- 
cumference, and lately designated vital turgor. 

♦ Fouquet in the Dictionnaire Encyclopedique de Paris. T. xv. 
Art. Sensihilite, 

t Consult C. Fr. Kielmeyer Uber die Ferhdllnisse der arganischem 
Krafle in der Reihe der versckiedenen organisationen, 1793, 8vo. 
H. F. Link Uber die Lebemkrafte in naiurhisloriscker RUeksicht. 
Rostock. 1795, 8vo. 
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The formative power must be most universal ; without 
it indeed organization cannot be conceived to exist. 

Contractility likewise is common to each kingdom. 

Irritability and sensibility^ in the sense above explained, 
are peculiar to animals. 

Lastly, the vita propria is variously observable in some 
organs, particularly the generative, both of certain ani- 
mals and vegetables. (C) 

46. It is scarcely necessary to remark, that most of these 
modes of vital energy, though necessarily distinguished 
into orders, are intimatelif connected; v. c. the mucous 
membrane, forming the basis and seat of contractility in 
so many organs, is interwoven also with the irritable mus- 
cular fibres * and the sensible nerves. 

47. Whatever may have been the opinions of physiolo- 
gists respecting the difference or identity of the vital 
powers, it is universally agreed that they exist in the si- 
milar solid paris, as the ancients called tliem, of which the 
organs or dissimilar parts ai'e composed. But it has been 
disputed, and particularly of late, whether vitajity is pe- 
culiar to the solids, or common also to xhe fluids ; and the 
latter being granted, whether or no the blood alone is so 
endowed. 

48. As to the first question, the whole natural history 
of each organic kingdom, as far as it has hitherto been 
cultivated, abundantly shows iJiat those living parts, how- 
ever delicate, of all known animals and vegetables, are 
solid; a cixcumstance necessarily impUed in their deter- 
minate figure destined for certain uses. For, not to 
speak of entire animals (which, however simple, as worms. 



X See AbUd2^r4 i/i thjc 4et(^ ^^* So€, M^4- ffA^men9, T. ). 
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are nevertheless supplied with enveloping membranes) the 
newly laid egg, though at first sight merely fluid, oh a 
more careful examination is discovered to consist of dif- 
ferent membranes, of the halones, the cicatricula, &c. 

Humidity is indeed necessary in the living solid, for the 
exertion of vitality. But that vitality exists in the solid, 
as solid, is proved by the well known instances of animal- 
cules and the seeds of plants, in which, although long 
dried, the vital principle is so entire, that they again live 
and germinate, 

49. With respect to the suppoj^d exclusive vitality of 
the blood, I candidly confess that no argument has been 
adduced in its favour since the time of Harvey, which 
might not, I think, be more easily, simply, and naturally 
explained on the contrary supposition. 

For example, the incorruptibility of the blood during 
life, is far more explicable from the perpetual changes 
which it undergoes, especially in respiration. 

That the blood is the material from which the living 
solids are produced, is no stronger an argument of its vi- 
tality, than the formation of nymphaeae and so many 
other remarkable plants, would be for the vitality of 
water. 

It is difficult to comprehend how the coagulation of 
the lymph of the blood can demonstrate its vitality. The 
organic formation of this Jymph in generation, nutrition, 
and reproduction, depends not upon the lymph itself, 
as lymph, but upon the action of the nisus formativus (38) 

upon it. 

50. Those who formerly contended ♦ that the blood 



• V. C. Dan. Beraouilli De Respiraiione, Basil, 1781, 
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acquires in the lungs from the air a certain principle to 
be universally distributed during circulation, for the pur- 
pose of imparting motion, &c, to the organs, were right, 
if they regarded that principle (analogous to the oxygen 
of the moderns) as the stimulant of the hving solid; 
wrong, if they regarded it as vitality itself. 

51. For it is on all hands agreed, that no motion oc- 
curs but upon the action of stimuli ^ to receive which ac- 
tion the vital powers are naturally adapted and intended. 

52. These stimuli,'*^ however multifarious, arc conveni- 
ently reduced to three classes ; c/iemica/, mechanical^ and 
menial. For the present, we shall say nothing of their 
various modes of action, in some instances direct, in 
others indirect, by sympathy and sensorial reaction. It is 
sufficient at present to cite a few examples of functions, to 
which each class of stimuli conspires : such is the increased 
secretion of tears, saliva, b'i\c, vkc. and the venereal tur- 
gescence of the genitals. 

53. If the nature of stimuli is infinitely various, no less 
so are their effects, according to their nature, intensity, or 
continued and rej)eated aj>plication to the living solid. 
Hence they are generally divided into exciting and rfe- 
pressing, 

54. The power of certain stimuli in increasing the 
effects of others, is very remarkable : v. c. the power of ca- 



** Respiration supplies a very subtle air, which, when intimately 
mixed with the blood, greatly condensed, conveyed to the moving 
fibres, and allowed by the animal spirits to exert its powers, infktes, 
contracts, and moves the muscles, and thus promotes the circulation of 
fluids, and imparts motion to mobile parts.'* 

♦ Laur. Bellini De Sanguinis Mis stone, p. \Qb — 193. 

Sylvest. Douglas De Stimulis, Lugd. Bat. 1766. 
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loric, upon which probably national temperament chiefly 
depends.* That of joy, a most energetic mental stimulus' 
is similar.^ Likewise perhaps that of oxygen, (50) by 
whose chemical stimulus.the vital powers, particularly irri- 
tability, are greatly excited and more disposed to react, 
upon the impulse of other stimuli. 

55, Not less considerable than the variety of stimuli, is 
that more minute discrepancy of the different organs, and 
of the same organs in different individuals, according to 
age, sex, temperament, idiosyncrasy, habit, mode of life, 
&c., to which are owing the diversified effects of the same 
stimuli upon different organs,^ and even upon the same 
in different individuals, and upon which depends what the 
English have lately tejuied specific irritability,^ 

56. Lastly^ the influence of stimuli by means of sym- 
pathi/j is very extraordinary : by its means, if one part is 
excited, another, frequently very remote, consents in feel- 
ing, motion, or some peculiar function.|| 

The primary and most extensive cause of sympathy 

J ^--■^. ■ _— ^ -_■ -_ — -■-- - ■^.■■■■^-■■-■. ... ■ ^ ^ 

* Montesquieu De V Esprit des Lois, T. ii. p. 34. London, 1757, 
8VO. 

t Jo. Casp. Ilirzel De Animi loeti el erecti efficacia in Corpore sano 
et mgro, Liigcl. Bat. 1746. 

J Called LeTact ou le Gout par ticulier de chaque Partie, byTheoph. 
de Bordeu, in his Recherches Anatomigues sur les Glandes, p. 376, sq. 

§ Sam. Farr on Animal Motion, 1771* 8vo. p. 141. 

Jo. Mudge*s Cure for a recent catarrhous Cough, Edit. 2, 1779, 8vo. 
p. 238. 

Gilb. Blane On Muscular Motion, 1788, 4to. p. 22, 

J. L. Gautier De irritaUlitatis Notione, &c. Hal. 1793, 8^0. p. 66. 

II J. H. Rahn De Causis Physicts Sympatkioe, Exerc. l.«<-vii.Tigur. 
from 1786, 4to. 

Sylloge selectiarum opusculor de mirabili sympathia quce partes infer 
diver sas c, h, intercedit. Edited by J. C. Tr. Schlcgel Lips. 1787, 8vo. 
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must be referred to the nerves* and indeed chiefly to tlie 
sensorial reaction ,•+ so that if one nervous portion is ex- 
citedy the sensorium is affected^ which^ reacting by means 
of the nerves on another part, draws it into consent with 
the first, although there exist between them no immediate 
nervous connection. Such is the sympathy of the iris, when 
the retina is stimulated by Hght; and of the diaphragm 
during sneezing, when the Schneiderian membrane is 
irritated. 

There are other examples of sympathy, in which the 
nerves, if they have any, have a more remote and accessory 
share ;J among these must be placed tlie sympathy along 
the blood vessels^ strikingly instancetl between the inter- 
nal mammary and epigastric arteries, cspeciiilly in ad- 
vanced pregnancy : that along the lymphatic vessels,^ also 
most remarkable during pregnancy and suckling: and 
again, that dependent on analogy oj structure and function ^ 
V. c. the sympathy of the lungs with the surface and in- 
testines. (E) 

♦ G. £^er (the author Lawr. Gasser) De consensu nervorum. Viodcb. 
1766, 8vo. 

f J. G. Zinn's Observations on the difTerent Structure of the Human 
Eye and that of Brutes. Diss. ii. 1737. in the Comment. Soc, Reg. 
Sclent. Gotting. antiquiores. T. I . 

J Consider the constant sympathy of heat between certain parts of 
some animals, v. c. of the hairs with the fauces, in variegated rabbits, 
sheep, dogs, &c. of the feathers with the covering of the bill and feet in 
varieties of the domestic duck. That many such instances are not refer- 
able to the influ^ice of nerves, I contended in my Comm. de Motu 
iridis, p. 12, et seq. and also in my work de Generis humani varieiai4 
nativa, p. 364, et seq. 

§ Innumerable pathological phenomena will be found explained by 
this sympathy in S. Th. Soemmerring's De Morlis Vasorum Ahsorhen- 
t%wmDiss»qu<Bpr{Bmwmr€tulit. Francof. 179^* 8vo. 
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57. The vital powers will be hereafter separately con- 
sidered, under the distinct heads of our subject. The nisus 
formativus under the head of Generaiion ; irritability 
under that of the Muscles; sensibility under that of the 
nervous System ; ihe vita propria when occasion re- 
quires* 

58. Besides our former brief remarks (40) upon can-' 
tractilityj a few more minute will at present be very op- 
portune. 

It prevails universally, (40) wherever the mucous tela is 
discoverable. 

It is consequently most abundant in parts destitute of 
proper parenchyma, but composed almost entirely of mu- 
cous tela, w c. in certain membranes : for no one will deny 
their contractility, who reflects upon the spastic motions 
of the dartos, the male urethra, or the gall bladder, which 
during death is always closely contracted upon any calculi 
it may contain. 

It appears also in those viscera which consist chiefly of 
this tela, v.c. in the lungs, whose external surface we have 
found on living dissection very contractile; but by no 
means, as Varnierus asserts, truly irritable. (F) 

The presence of contractility even in the bones, is de- 
monstrated by the shrinking of the alveoli after the loss 
of the teeth, and by the process of necrosis, by which the 
new bone, when the dead portion is extricated from its 
cavity, contracts to its natural size and figure. (G) 

The vitreous substance of the teeth being destitute of 
this tela (22) possesses no contractility, as I think appears 
from the circumstance of its not shrinking, like the 
alveoli, if a portion is separated by caries or fracture. 

59. This contractility of the mucous tela is the chief 
cause of strength, health, and beauty; since on it depend 
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the vital elasticity and fulness,* and indeed the tone of 
parts^ so elegantly descrihed by Stahl ; for by its means, 
the mucous tela, to mention one only of its functions, ab- 
sorbs, during health, the serous Huid (^7) like a sponger 
and propels it into the lymphatic vessels: in disease, on 
the contrary, having lost its tone, it is filled with water, 
giving rise to oedema and similar cachexies. 

60. Finally, the great influence of this contractility in 
producing the peculiar constitution and temperaments of 
individuals, is manifest from its universal presence, its 
close union uith the other vital powers, and from its in- 
finite modes and degrees in different persons. 



NOTES. 
(A.) ) 

(D.) ) 

(E) Mr. Hunter divides sympathy into general and par- 
tial ; such as fever from a wound, and convulsion of the 
diaphragm from irritation in the nose. Partial sympathy 
he subdivides into remote, contiguous and continuous^ 
-^Where there is no evident connection between the sym- 
pathising parts, sufficient to account for the circum- 
stance, — where there is proximity of the sympathising 
parts, — and where, as most commonly, the sympathising 
parts are continuous. t 



• Hence after death, even in young subjects full of juices, the back, 
loins, and buttocks, having for some time lost their vital tone, are, if 
the body is supine, depressed and Rattened by the superincumbent 
weight, which now is not resisted: this appearance I regard among the 
indubitable signs of death. 

f Treatise Qn the Blood, ©*c. Introduction. 
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Bicbat's division is much better.* It cannot be under- 
stood, indeed, till after the perusal of the note to the sixth 
section. He considers sympathy as affecting either animal 
sensibility or contractility, or organic sensibility or con- 
tractility. Sympathy does not arise from nervous com- 
munication, because it fiequently happens that no parti- 
cular nervous communications of sympathising parts are 
discoverable, while remarkable ones exist between other 
parts not disposed to sympathise.+ Sympathy of animal 
contractility occurs only when the nerves, connecting the 
affected muscles with the brain, are entire ; when they 
were divided bv Bichat, the convulsions in the corres- 
ponding muscles ceased. The sympathies of the organic 
functions are never ascribable, as many might imagine, 
to continuity of surface ; for after dividing the oesophagus 
of a dog, Bichat produced vomiting equally as before, on 
irritating the fauces. 

(F) Our author here, as in paragraph 135, means the 
pulmonary portion of the pleura, and very properly regards 
this and other serous membranes, as condensed cellular 
substance; that is, as a substance not originally cellular 
and now condensed, but of the same nature with the cel- 
lular membrane, though much more compact. Consult 
Bichat's Traite des Membranes. 

(G) See note to sect. 6. 



• Anatomic Generale. T. i. p. 183, sq. 

t Consult Whytt's Observations on Nervous Diseases, Ch. i. 
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SECT. V. 

OF THE MENTAL FACULTIES. 

61. Man, whom we have found possessed of a body, 
answering completely both in matter and texture, as well 
as vital powers, the purposes of its formation, is endowed 
likewise with a mind, a " divinas partirula aurse," inti- 
mately connected with tlie body, and developing by edu- 
cation and exercise various kinds of faculties, which we 
shall concisely enumerate, as far as tluy belong to our 
subject.* 

62. The sensibility of the nerves, mentioned above 
among the vital powers, (43) constitutes, as it were, the 
medium which propagates the impressions of stimuli upon 
sensible parts, and especially upon the organs of sense 
(to be hereafter examined), to the sensorial portion of the 
brain, in such a manner that they are perceived by the 
mhid. 

GS, The mental faculty to be first enumerated, and in- 
deed to be.placcd at the bottom of the scale, is the faculty 
of perception, by means of which the mind takes cogni- 
zance of impressions made upon the body, and chiefly 
upon the organs of sense, and becomes furnished with 
ideas. 

* Consult Alex. Chrichton's Inquiry into the nature and origin of 
mental derangement ^ comprehending a concise system of the Physiology 
and Pathology of the human mind. Lond. 1798, 2 vols. 8vo. Imm. 
Kaut's Authropologie in pragmatischcr Ilimicht, Konisb. IJQS, 8vo. 
Chr. Mcincr's Untcrsuchungen ilber die Dcnkkrafte und Willenskrdfie 
des Mensch^n nach Anleitung der Erfahrung. Gott. 1806, 2 vols. 8vo. 
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64. This faculty is assisted by another of an higher 
order, - attention, which so directs the mind when ex- 
cited to any idea, that it dwells upon that idea alone, and 
surveys it fully. 

65. To preserve and recall the marks of ideas, is the 
office of memory, that part of the mind, which, in the 
language of Cicero, is the guardian of the rest. 

66. Imagination'*, on the contrary, is that faculty of the 
mind, which represents not merely the signs, but the 
very images of objects in the most lively manner, as if 
they were present before the ej^es. 

67. Abstraction forms general notions more remote 
from sense. 

68. Judgment compares and examines the relations of 
the ideas of sense and of abstract notions. 

69. Lastly reason, — the most noble and excellent of all 
the faculties, draws inferences from the comparisons of 

the judgment.f 

70. The combination of these constitutes the intellect 



• The difference, analogy, and relation of memory and judgment, 
have given rise to various controversies. Some celebrated psychologists 
have included both under the word imagination taken in its most com- 
prehensive sense, and have divided it into two species ; memory ^ re- 
presenting former ideas, and the facultas Jitigendi, representing such 
ideas only as are formed by abstraction. They again divide memory 
into sensitive (imagination in a stricter sense) and intellectual. 

Their facultas Jingcndi, they also subdivide into intellectual (the 
more excellent), and phantasy, obeying mechanical laws. Feder's 
Grundsdtze dcr Logik und Metaphysik. Gotting. 1794, p. 20. 

+ Of this the highest prerogative of the human mind, by which man 
exerts his dominion over other animals, and indeed over the whole 
creation, 1 have fully treated in my book De Gen, Hum. Far, Nat. p. 32, 
ed. 3. 
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tual faculty \ but there is another order, relating to ap- 
petency, to take the word in its most extensive meaning. 

71. For since we are impelled by various internal sti- 
muli to provide food and other necessaries, and also to 
satisfy the sexual instinct, and are impelled the more 
violently, in proportion as imagination inflames our 
wishes, desiresy properly so called, are thus produced ; 
and if, on the other hand, the mind becomes weary of 
unpleasant sensations, aversions occur. 

72. Finally, that faculty which selects out of many de- 
sires and aversions, and can at pleasure determine to per- 
form functions for certain purposes, is denominated ro- 
lition, 

73. Our order of enimieration corresponds with that 
of the development of the faculties, and with the relation 
in which those termed brute, — common to man and ani- 
mals, and those more or less peculiar to man, stand to 
each other. 



NOTE. 



The great peculiarities of Gall's Metaphysics are, that 
the faculties usually regarded as distinct, are considered 
common ; and certain faculties established which were 
not regarded as distinct. Spurzheim enumerates thirty- 
three distinct faculties, and the various modes of opera- 
tion common to all these, constitute judgment, memory, 
8cc. — the distinct faculties of former metaphysicians. 



i 
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SECT. VL 

OF HEALTH AND HUMAN NATURE. 

74. Since health,^ which is the object of physiology, 
depends upon such an harmony and equiUbrium of the 
matter and powers of the system, as is requisite for the 
due performance of its functions, it is Very evident how 
the four principles examined above, contribute to its sup- 
port. 

75. Fluids properly prepared arc the first requisite ; 
in the next place, solids duly formed from the fluids ; then 
the invigorating influence of the vital pozcers ; lastly, a 
sound mind in this sound body. 

76. These four principles act and react perpetually upon 
each other : the fluids arc stimuli to the solids ; these 
again are calculated by their vital powers to experience 
the influence of these stimuli, and react upon them. In 
reference to the intimate union of the mind with the body, 
suffice it at present to remark, that it is far more exten- 
sive than might at first be imagined. For instance, the 
influence of the will is not contained in the narrow limits 
of those actions designated voluntary in the schools of 
physiology; and the mind, on the other hand, is infiu- 



* Theod. G. Aug. Roose Uber die Krankheiten der Gcsunden, Got- 
tiiig, 1801, 8vo. • 

G. Chr. Klett, Tenlamen evolvendi notionem de sanitate hominis, 
Wirceb. 1794, 8vo. . 



^ 
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diced by the affections of the body, in many other ways 
than by the perceptions of scn^c.* 

77. From the endless variety and modification of the 
conditions belonging to these four principles, it may be 
easily understood, wliat great latitude + must be given to 
the notion of health. Tor since, as Celsus long ago ob- 
served, every one has some part weaker than the rest, 
Galen may in this sense assert with truth, that no one en« 
joys perfect health. And even amo/ig those whom we 
commonly regard as in good health, this is variously mo- 
dified in each indivi#ual.:{: 

78. Upon this endless modification is founded the dif- 
ference § of temperaments ; or, in other words, of the mode 
and aptitude of the living solid || in each individual, to 



• Galen, guod animi mores corporis Icmperaluras scquatUur. 

St. J. Van Gcuns, Dc corporum hahiludine anima hujusque virium 
indice ac moderairice. Harilerv. 17B9» 4to. 

+ Galen, De sanitate tuenda, L. 1 . 

J W. F. Ad. Gerresheim, Dc sanitate cuivis homini propria, Lugd. 
Bat. 1764, 4to. 

§ Lavatcr's Physiognomische Fragmcntc. T. iv. p. 343. 

W. Ant. Ticker's Comment, de temp cram cutis hominum quatenus 
ex Jabrica ct strnctura corporis pendent, Gott. 179'> 4to. 

J. N. Halld in the Mctn. de la Soc. MMicale d' Emulat, T. iii. p. 342. 

II To the numerous arguments by which the moderns have over- 
thrown the doctrine of the ancients, and proved that the temperament 
depends on the living solids, rather tlian on the nature of the blood, I 
may add the celebrated example of the Hungarian sister twins, who, 
at the beginning of the last century, were born united at the lower 
part of the back, and attained their twenty-second year in this state. 
They were, as is well known, of very different temperaments ; 
although dissection discovered, that their sanguiferous systems anasto- 
mosed so consideiiibly, that the blood of both must have been the 
same. 

D t 



34 OF HEALTH AND HUMAN NATORB. 

be affected by stimuli, especially the mental ; and again, 
of the mental stimuli, to be excited with greater or less 
facility. 

7?. So various are the differences of degree and com- 
bination in the temperaments, that their divkions and 
orders may be multiplied almost without end. We shall 
content ourselves with the four orders commonly ite- 
ceived.* The sflngMineoMs— excited most readily, but 
slightly : The cA(»enc— excited readily and violently : 
The melaticfiolic — excited slowly, but more permanently : 
And the phlegmatic — excited with difficulty. 

This division, although built by Galen upon an absurd 
foundation borrowed from an imaginary depravation- of 
the elements of the blood, appears, if made to stand alone, 
both natural and intelligible. 

80. The predisposing and occasional causes of the di- 
versity of temperaments are very numerous ; v. c. here- 
ditary tendency, habit of body, climate, diet, religion, 
mode of life, and hixury.f 

81. Besides the variety of temperaments, circumstances 
peculiar to every individual, by influencing the ww/n6^r, as 
well as the energy and vigour of the functions, increase 
the latitude (77) in which the term health must be re- 
ceived. In regard to age, the health of a new-born 
infant is different from that of an adult ; in regard to sex, 
it differs in a marriageable virgin and an old woman, past 
child-bearing, and during menstruation and suckling; 
in regard to mode of life, it is different in the barbarous 
tribes of North America, and in effeminate Sybarites. 



i*«.^#«»«1 I UK « [ ■ ^ ■'«» ■ ** 



* Kant, 1. c. p. 257, sq. 

t Fedcr in the Untersuchung iibei' den menschlichen IVillen, T. ii. 
p. 49. 
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Moreover, in every person, custom has an extraordinary 
influence* over certain functions, v. c. sleep, diet ; and 
has therefore acquired the name of second nature. 

82. The more functions flourish simultaneously in the 
body, the more considerable is its life ; and vice versa. 
Hence life is greatest, when the functions have attained 
their highest perfection in adult age ; and least, when 
the fflnctions, although very perfect, are fewer and more 
sluggish, V. c. in the newly conceived embryo ; life is for 
the same reason less vigorous during sleep than during 
the opposite state. *** 

83. The functions have been long divided by physiolo- 
gists into four classes. This division, although not unex- 
ceptionable, nor exactly conformable to nature,t may 
assist the memory .| 

1. The first class comprehends the vital functions, so 
termed, because their uninterrupted and complete per- 
formance is necessary to life. Such arc the circulalion 
and respiration. 

2. The second comprehends the animal fund ions, by 
which animals are chiefly distinguished from vegetables. 



* Galen De Consueiudinc. 

G. E. Slahl. T>c consueiudinis efficada generali in uctiLus vitalibus, 
Hal. 1700, 4to. 

H. Cullcn, De Consttcludine. Ediiib. 1780, 8vo. 

C. Natorp, De vi consueiudinis. Gott. 1808, 4to. 

t Sec Platner's Qucesl. physio/, p. 31. Versuch einer Anthropologic. 
T. i. p. 100, 222, and my own remarks on the bad foundation of this 
division, in the preface to my Enchiridion Anat, Comparaio}, p. xi. sq. 

^ J. J. Bernhard's Versuch einer Veriheidigung der alien Einthei- 
lung der Functionen, und einer Classijicaiion des organisirten Korper, 
nach denselben, Erf. 1804, 8vo. 

D 2 
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Such is the connection of the mind with the body, espe- 
cially sense find muscular motion. 

3. The tliird is the naturaL bv means of which the 
body is nourished. 

4. The fourth, the genital^ intended for the propagation 
of the species. 

We shall now examine ekch of these separately, begin 
ning with the vital. (A) 



NOTES. 



(A) The consideration of a division as ancient as 
Aristotle, and much preferable to that which Blumenbacli 
adopts, will perhaps form an useful note to the eighty- 
third paragraph and the greater part of the fourth 
section. 

In this, the functions are arranged in two classes; the 
animal constituting one peculiar to animals; and the vital 
and natural united into another, common to vegetables and 
animals, under the title of organic or vital. The genera- 
tive relating in their object to the species rather than to 
the individual, and of but temporary duration, mjiy be 
thrown into a separate and inferior division. 

We owe the revival of this classification, and our 
knowledge of the characteristics of each class of func- 
tions, to Dr. Philip Wilson* and Xavier Bichat,+ al- 



* T'catiye on Febiilc diseases, Cli. iii. Sect. 3. First Edition, 1799' 
paper read fo the Hoi/ a I Med. Soeieti/ of Ediuhirgh, 1791, or 179-2, 
and inserted in i/s Records. ICssai/ on OpiKm, 1795.— tV/in/'^^A 
Med. and Surgical Journal^ July, I8O9, p. 301, sq. 

t Rcchcrches Physiohgi(pics sur la Vic ci la Mori. 
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though the latter, from havini^ published a work expressly 
on the subject, has received the whole honour, both in 
Great Britain and on the Continent.* 

The aniffuti functions render us foelin":, thinkinc: and 
willing beings ; the} are llie actions of the senses which 
receive impressions, of the brain which perceives them, 
reflects upon them, and wills, of tlie voluntary muscles 
wliich execute the will in regard to motion, and of 
the nerves which are the agents of trausmission. The 
brain is their central organ. The vita/ or organic func- 
tions are ijulependent of mind, and give us simply the 
idea of life; they are digestion, circulation, respiration, 
exhalation, absorption, secretion, nutrition, calorification. 
The heart is their central organ. 

The organs of the animal functions are double and 
correspondent, there being on each side of the median 
line of the body, either two distinct organs, as the eyes, 
ears, extremities ; or two correspondent halves, as is the 
case with the brain, spinal marrow, nose, tongue, &c. 

The organs of the vital or organic functions, are in 
very few instances double, or situated with their centres 
in the median line ^md possessed of synunetrical halves; 
witness the heart, stomach, liver. There are indeed two 
kidneys, but they continually differ in size, figure, and 
situation : the two lungs are very dissimilar. 

Hence Bichat infers, that in the animal functions a 
harmony of action in each organ, or each half of the 
organ, is indispensable to perfection, when both organs or 
sides act together; and that if such harmony do not 



• Bichat*s Anatomie Generate, Tom. 1, cii. et ciii. 
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occur, it would be better, were one organ oi* one half to 
act alone. This is unquestionably true of the eye, but 
can be supposed by analogy only with regard to the brain, 
ears, &c. It certainly does not hold good in the action 
of the voluntary muscles, or in the operations of the brain 
©r spinal marrow in willing their actions. From the du- 
plicity of the organs, it also happens that one side may 
cease to act without detriment to the function of the 
other, while in the vital or organic class no harmony of 
action is possible, and the derangement of any one part 
of an organ generally affects the whole ; an obstruction 
in the colon disturbs the functions of the whole alimen- 
tary canal. 

The animal functions experience periodical intermis- 
srions — sleep. The organic or vital continue incessantly, 
suffering merely remissions. The blood constantly circu- 
lates, the perspiratory fluid is constantly secreted, the sto- 
mach has no sooner digested one meal than we commit 
another to it: yet we sliall hereafter see that the actions of 
the heart, lungs, 8cc. have daily intervals of relaxation. 

The animal functions are much influenced by habit; 
the vital or organic are considered by Bichat as removed 
from its influence. The effects of habit on our sensa- 
tions and voluntary motions are manifest: yet I think 
them equally great upon the organic functions. The ope 
ration of food and all descriptions of ingesta is most re- 
markably modified by habit; through it poisons become 
comparatively innoxious, and divers bear a long suspen- 
sion of respiration. 

Bichat regards the passions as directly influencing the 
organic functions only, and springing from the state of 
the organs of that class. Here he is to me perfectly un- 
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intelligible. Vexation indeed disturbs the stomachy and 
fear augments the quantity of urine; but does not vexa- 
tion equally and as directly /disturb the mind ? Are not^ in 
fact, the passions a part of the mind i — a part of the ani- 
mal functions ? They powerfully affect, it is true, the or- 
ganic or vital functions,- but this shows the close connec* 
tion merely between the two classes of functions. 

This connection is conspicuous in respiration, the me* 
chanical part of which belongs to the animal functions, 
the other to the organic ; and in the alimentaiy actions, in 
which the food is swallow-ed and the faeces rejected by 
yolitionj and the digestion, 8cc. performed independently of 
our influence, by the powers of simple life. So close in- 
deed is this connection, that every organ of the animal 
class is the seat of organic functions : in the voluntary 
muscles, the organs of sense, and even in the brain, cir- 
culation, secretion, and absorption are constantly carried 
on. This connection is likewise apparent in the property 
of sensibility. The vital or organic properties of the 
machine are fundamentally sensibility and contractility. 
In die language of Bichat there are auimal seitsihility and 
contractu it yy and organic sensibility and contractility ^ be- 
sides the common cxt«isibility of matter, which he terms 
extensibUite de tissu, and common contractility upon the 
removal of distention, — Conlractilittpar def a ut d* extension, 
confounded by Blumenbach (58. clause 5 and G) with 
purely vital contractility, and indeed greater during life 
than afterwards. * Animal sensibility is accompanied by 



* The following is Bichat^s taUe of the properties of the Uvin|; 
body. 
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a perception in the mind, as in seeing, hearing, tasting, 
smelHng, feeling : animal contractility is excited by the 
volition of the mind conveyed to the voluntary muscles 
by means of the nerves. Organic sensibility is attended 
with no perception, and is followed by contraction totally 
independent of the will ; the heart feels, if we may so 
speak, for physiology has no proper term for the idea, the 
stimulus of the blood, and, without our influence, forth- 
with contracts; the lacteals feel the stimulus of the chyle 
without our knowledge, and propel it without our assist- 
ance. But although we never acquire the least direct 
voluntary power over the actions of organic contractility, 
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Sensible. Such as the mo- 
tion of the heart and 
alimentary canal. 



o 



Contractility 



Insensible. Such as the 
motion of the capillar 

ries. 

Although these are the general properties of the living frame, yet 
each part has besides some peculiarity, altogether inexplicable, not in 
the least, I think, to be accounted for on Bichat's supposition of each 
part possessing a certain degree of organic sensibility in relation to its 
fluids. What causes the vessels of muscle to produce muscle ; of bone, 
bone ; of membrane, membrane ; what causes the secreting vessels of 
the liver to form bile, and of the testes semen, we know not. These 
circumstances may be called by Blumcnbach after Bordeu vita? propricf ; 
but it must be carefully remembered that this expression simply de- 
notes a fact, and affords no explanation. 
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—over the peristaltic motion oF the intestines^ or the con- 
tractions of the hlood vessels, vet everv organ of the or- 
ganic functions may have its organic sensibility height- 
ened into animal sensibility, as inflammation, for instance 
of the pleura and the joints, daily demonstrates; indeed, 
in some organs of that class of functions, we invariably 
have sensation ; the stomach is the seat of hunger ; in the 
lungs we experience an uneasy sensation the moment their 
air is expelled. 

The nerves of the animal functions run to the brain or 
spinal marrow ; those of the organic chiefly to ganglia; 
but, as might be expected, the two nervous systems have 
abundant communications. 

The animal functions have not only a shorter existence 
than the organic from their necessity of alternate repose, 
but they flourish for a shorter duration, — they do not 
commence till birth; they decline, and in the natural course 
of events, terminate earlier ; the organs of sense and the 
mental faculties fail before the action of the heart and ca- 
pillaries. The deca}^ of the animal functions must, in 
truth, be the consequence of the decay of the organic, 
because there are fundamentally in every part organic 
functions, — circulation, nutrition, &c. and the perfect 
performance of these in the organs of the animal func- 
tions is indispensable to the perfect performance of the 
animal functions. Hence the impairment of these orga- 
nic functions, even to a small extent, will derange or di- . 
minish the animal functions, which thus will decline while 
the organic functions are still in sufficient strength for 
the parts to remain alive. 

We thus find in every living system a class of functions, 
not in themselves dependent upon mind, as perfect in the 
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vegetable as in the animal, and pervading every part of 
tbe system, fn animals there further exist certain parts 
which when endowed with the common life of other parts^ 
-r-with the organic properties, are able to perform peculiar 
functions to which we give the 9.ppellation of mind : the 
organ of these functions is termed Lrajn, and by means of 
nerves and medullary prolongations, it maintains a corres- 
poDdence with the whole machine, influenced by and in- 
fluencing the most distant parts. The phenomiena of the 
mind have been metaphysically considered in the fifth 
section ; they will be examined as functions of the ner- 
vous system in the twelfth. 

The ORGANIC FUNCTIONS Constitute life in the proper 
acceptation of the word. The word life should be re- 
garded, like the word attraction or repulsion, as merely an 
expression of a fact. In this point of view it may be as 
easily defined as any other expression. By life we gene- 
rally mean the circumstance of organized matter preserv- 
ing its particles in such chemical relations as to prevent 
other chemical relations from inducing disorganization, 
, or even increasing or decreasing, by internal appropria- 
tion and separation ; greatly inclining to preserve a tem- 
perature distinct from that of the surrounding medium ; 
moving certain parts of itself sensibly (as muscles) or in- 
sensibly (as the capillaries) independently of mere impulse, 
attraction, or repulsion, or able (as seeds) to do these 
things under favourable circumstances: or if not orga- 
nized (as the fluid which becomes the embryo, the blood,) 
the circumstance of matter produced by an oiganized 
body endowed with the properties above mentioned, re- 
sisting die ordinary chemical influences, and being capa- 
ble of directly becoming (as the female genital fluid) an or- 
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ganized system so endowed, or of directly contributing (as 
the blood) to the organized substance of an already formed 
syst^n so endowed. 

That fluids are as susceptible of life as solids I cannot 
doubt. There is no reason why tliey should not be so, 
although a person who has not thought upon the subject 
may be as unable to conceive the circumstance as a West 
Indian to conceive that water may by cold become solid. 
It 18 impossible to deny that at least the fluid which becomes 
the embryo, possesses life, because it becomes an organized 
being: although some may perhaps contend that the male 
semen acts simply the part of a peculiar stimulus to the 
living fluid of the ovarian vesicle, others that the life of the 
floid of the ovarian vesicle is afforded by the male semen. 
However, Blumenbach iu his Commentatio de vi vitali 
$angui?iis,* grants both male and female genital fluids to 
be alive, notwithstanding that he fancies his victory over 
the defenders of the blood's life so complete, that like that 
of the unfortunate Carthaginian Dido, " in ventos vita re- 
cemt," It is as easy to conceive the blood to be alive as 
the ovarian fluid. The great asserter of the life of the 
blood is Mr. Hunter,f and the mere adoption of the 



• In universum sane post omnia qua? super hoc argumcnto sivc me- 
ditando sive experiundo hactenus clicerc liciiit, nulli hiimorum nostri 
corporis gemiina vis vitalis tribuenda videtur, si unice a genitali utri- 
usque sexus latice discesseris, utpote cui jam arte quam uterino cavo 
exceptus et intime mixtus in foetus formattonem abit, vitales inhacrere 
vifes formativas^ prseter alia paterni vultus in nepotes propagata siniiil- 
tudo^ aliaque id genos phacnomena baud infitiandademonstrare videntur. 
Comment, Soc. Beg. Societ. Got ling- vol. ix. p. 12. 

+ The doctrine of the life of the blood was maintained by Harvey 
(Exercit. L. De generationis ordine, &c.) Glisson (De ventriculo et 
intesHnis) and Albinus (Bluiocnbach's Commentat- 1. c.) I am sur- 
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opinion by Mr. Hunter would entitle it to the utmost 
respect from me who find the most ardent and independent 
love of truth, and the genuine stamp of profound genius 
in every passage of his works. The freedom of the blood 
from putrefaction, while circulating, and its inability to 
coagulate after death from arsenic, electricity and light- 
ning, may, like its inabihty to coagulate when mixed 
with bile, be simply chemical phenomena, independent 
of vitality. But its inability to coagulate after death 
from anger or a blow on the stomach, which deprive the 
muscles likewise of their usual stiffness ; its accelerated 
coagulation by means of heat ; perhaps its diminished 
coagulation by the admixture of opium ; its earlier pu- 
tridity when drawn from old than from young persons ; 
its freezing, like eggs, frogs, snails, &c. more readily 
when once previously frozen (which may be supposed to 
have exhausted its powers); its directly becoming the 
solid organized substance of our bodies, while the food 
requires various intermediate changes before it is capable 
of affording nutriment; the organization (probably to a 
great degree independent of the neighbouring parts) of 
lymph effused from the blood ; and finally the formation 
of the genital fluids, one at least of which must be allow- 
ed by all to be alive, from the blood itself; do appear to 
me very strong arguments in favour of the life of the 
blood. t I am inclined with Mr. Hunter to believe that 

prised that Moses sliould be adduced as aiuhoriiy for this opinion. 
When he says {Lemticus, eh. xvii. II, 14.) ** For the life of the 
flesh is in the blood'* — ** For it is the life of all flesh," he can mean 
only that when it is withdrawn, life ceases, — that it is necessary to the 
life of animals. He says (v. 14.) ** the blood of it is for the life 
thereof." 
* Consult Hunter's Treatise on the Blood, &c. p. l,ch. I, 
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the chyle is ahve, and that vivification eommenccs even in 
the stomachy although I should he sorry to go the same 
lengths with Albinus, who was willing to grant life even 
to the excrement. For the excretions must be regarded 
as dead matter, useless and foreign to the system, and 
they all run with the greatest rapidity into decomposition. 
In retention of urine, the surgeon always finds this fluid 
abominably foetid ; the fa»ccs bcconii? so when not dis» 
charged in due time, and the neglect of washing the sur- 
face is the source of filth iness and disease. 

The essential nature of life is an impenetrable mystery, 
and no more a subject for philosophical enquiry (ban the 
essential nature of attraction or of matter. We have rea- 
son to believe that life never originates, but was granted 
at the creation, and is propagated from parent to off- 
spring; it is the property of organized systems, producing 
various effects by various kinds of organization, but not 
quite peculiar to organized matter, because capable of being 
possessed by matter in a fluid state. 

The ANIMAL FUNCTIONS demonstrate mind. This is 
seated in the brain, to which the spinal marrow, nervesi 
and voluntary muscles are subservient. Mind is the 
function of the living brain. As I cannot conceive life 
any more than attraction unless possessed by matter, so 
I cannot conceive mind unless possessed by a brain 
endowed with life.* I speak of terrestrial or animal 
mind ,* with angelic and divine nature we have nothing to 
do, and of them we know nothing. To call the human 
mind a ray of the divinity appears to me absolute non- 
sense. Animals arc as fully endowed with mind, — with a 



♦ See nole (E) to Sect. 44. 
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consciousness of personality^ with feelings, desire and 
will, as man. Observation shows that superiority of 
mind in the animal creation is exactly commensurate with 
superiority of brain ; that activity of mind and brain is 
proportional ; and that as long as the brain is Endowed 
with life, and remains uninjured, it, like all other organs, 
Can perform its functions, and mind continues ; but, as 
in all other organs, when its life is gone, its function, mind, 
is gone ; when causes of disturbance affect it, its functioD^^ 
mind, is affected ; if originally constituted defective, its 
function, mind, is defective ; if fully developed, and pro- 
perly acted on, its function, mind, is well performed ; ac- 
cordingly as it varies, is the mind also varied; and the 
character of the mind agrees with the character of the body, 
being equally irritable, languid, or torpid, evidently because 
the brain is of the same character as the rest of the body 
to which it belongs: the qualities of the mind are also 
hereditary,* which they could not be, unless they de- 
pended, like our other qualities, upon corporeal condi- 
tions ; and the mind is often disordered ujwn the disap- 
pearance of a bodily complaint, jiist as other organs, be- 
sides the brain, are affected under similar circumstances ; 
the retrocession of an eruption may affect the lungs, 
causing asthma ; the bowels, causing enteritis; or the brain, 
causing insanity; insanity and phthisis sometimes alter- 



* Parentibus liberi si miles sunt uon vuliuin niodo et corporis for- 
luaiu, sed animi indoieni, et virtutes, et vilia. — Claudia gens diu 
RomaB floruit inipigra, ferox, superba : Eadcm iilachrymabilem Ti- 
beriuni, trislissimum Tyrannum produxit : tandem in immanem Cali- 
gulaui et Claudium^ et Agrippinam, ipsumque demum Ncronem, post 
sexcentos annos desitura. Gregory's Compectus Medicinw Theorei. 
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naie with each other, just like affections of other organs.* 
The argument of the pious and acute Bishop Butler that 
the soul is immortal and independent of matter, because in 
fetal diseases the mind often remains vigorous to the last,f is 
perfectly groundless, for any function will remain vigorous 
to the last if the organ which performs it is not the seAt 
of the disease, nor much connected by sympathy or in 
other modes with the organ which is the seat of the disease. 
The stomath often calls regularly for food, and digests it 
vigorously, while the lungs are all but completely con- 
sumed by ulceration. As Physiologists we should say, 
that the mind must perish with the brain, as much as the 
secretion of bile with the liver; and the consciousness 
wrhich wc have of personality, can give us no reason to 
believe ourselves distinct from earth, for this, the fly pos- 
sesses equally with the philosopher about whose head it 
buzzes. But although I can discover in the human mind 
nothing necessarily implying immortality more than in 
the minds of brutes, its immortality I firmly believe, be- 
cause declared in Revelation, which reason compels me 
to believe. Our immortality, while the beasts of the 
field utterly perish, I cannot but regard as the free 
gift of God, perfectly independent of the constitution 
which he has given us. Our resurrection is not 
only declared in the sacred scriptures, but with it the 
moral govenmient and order of the world, and " our innate 



• That evil spirits had never more hand in causing insanity than 
indigestion, is clearly proved to every medical man in Farmer's Essay 
on the Demoniacs of the Nevj Testament. 

t The Analogy of Religion natural and revealed to the Constitution 
and Coufse of Nature. By Joseph Butler, LL. D. Lord Bishop of 
Durham, p. 33. 
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but in adult and advanced age especially, of a texture far 
more solid and compact, very elastic and strong. 

88. The arteries consist of three coats :* 

I. The exterior, called, by Haller, the tunica cellulosa 
propria ; by others, the nervous, cartilaginous, tendinous, 
&c. It is composed of condensed cellular membrane, ex- 
ternally more lax, internally more and more compact : 
blood vessels are seen creeping upon it;f it gives tone 
and elasticity to the arteries. 

II. The middle coat consists of transverse fibres,^; lu- 
nated or falciform, and almost of a fleshy nature : hence 
this has the name of muscular coat, and appears to be th^ 
chief seat of the vital powers of the arteries. 

III. Th^ inner coat lining the cavity of the arteries is 
highly polished and smooth. This is much more distinct 
in the trunks and larger branches than in the smaller 
vessels. 

89. Every artery originates either from tlie pulmonary 
artery (the vena arteriosa of the ancients), which proceeds 
from the anterior ventricle of the heart and goes to the 
lungs ; or from the aorta, which proceeds from the poste- 
rior ventricle and is distributed throughout the rest of 
the system. These trunks divide into branches, and these 
again into twigs. 

90. According to the commonly received opinion, the 
united capacity of the branches is greater than that of the 



* For the various opinions respecting the number and differences of 
the arterial coats consult among others Vine. Malacarne Delia Osseivat* 
in Chiru7g, Turin. T. U. p. 103. 

t Fr. Ruysch> Respond* ad ep. problcmaiicam, iii. Also his Thesaur, 
Anal. iv. tab. 3. 

t B. S. Albmus, AnnoL Acad<m. L. iv. tab. 5. fig. f. 
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trunk from which they arise. Bat I fear that this is too 
general an assertion ; and that the' nreastire of the diame'* 
ter has been improperly confounded with that of the area; 
I myself have never been aMe to verify it, although my 
experiments have been freqoently repeated^ and made not 
on vessels injected with wax, but on the undisturbed ves- 
sels of recent subjects— on the innominata and its two 
branches— the right carotid and subclavian ; on the bra- 
chial, and the radial and ulnar.^ 

The inconstancy of the proportion between the capacity 
of the branches and trunks is clearly shewn by the vari- 
ous size of the vessels under dffFerent circumstances, v. c. 
by the relative capacity of the infferior thyroid artery in 
the infant and the adult ; of the epigastric artery, and also 
of the uterine vessels, in a virgin and a woman far ad- 
vanced in pregnancy ; of the omental vessels during the 
repletion or vacuity of the stomach.f 

91. The arteries, after innumerable divisions and im- 
portant anastomoses j: coimccting different branches, ter^ 
minate at length in the beginning of the veins. By this 
means, the blood is conveyed back again to the heart. 
Tlie distinction between artery and vein at the point of 
union, is lost. 

In the present state of our knowledge, the umbilical 



* See also J. Theod. van dcr Kemp, De Vita, Edinb. 1782, 8vo. 
p. 51. 

f This is remarkably obbervable in the adult stag, by comparing th« 
areas of the external carotid and its branchef , during the spring, beftift 
the horns have attained their full growth, but are still covered with 
their downy integuments, (called in our language, der Bast) with-such 
ws they are after this covering has fallen off. 

X Ant. Scarpa Suit Aneuruma. Pav. 1804, fol. cap. 4. 

£ 2 
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vessels are to be regarded as the only exception to the 
termination of arteries in veins. We shall shew that they 
arc connected with the uterine vessels, by the intervention 
of a spongy substance, called parenchyma. 
• 92. Another description of vessels arise universally 
from the arteries, and are called colourless^ from not con- 
taining pure blood, either on account of their minuteness 
or their specific irritability, which causes them to reject 
that fluid. These are the nutrient and other secretory 
vessels, of which hereafter. 

93. The blood conveyed from the heart by the arteries 
is carried ba(^k by the veins. 

These are verv difl!erent in function and structure from 
the arteries, excepting however the minutest of both sys- 
tems, which are undistinguishable. 

94. The veins, excepting the pulmonary, are upon the 
whole more capacious than the arteries ; are more rami- 
fied ; much more irregular in their course and division ; 
in adult age, softer and more elastic ; but still very firm 
and remarkably expansile. 

95. Their coats are so much thinner, that the blood ap- 
pears through them. They are likewise less in number, 
being solely a cellular external (somewhat resembling the 
nervous of the arteries) and a very polished internal, also 
nearly agreeing with that of the arteries. 

A muscular coat exists in the largest trunks only. 

96. The interior coat forms, in most veins of more than 
a line in diameter, very beautiful valves, of easy play, 
resembling bags, generally single, frequently double, and 
sometimes treble, so placed, that the fundus lies towards 
the origin of the vein, the limbus towards tlie heart. 

These valves are not found in some parts ; not in the 
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brain, heart, lungs, secundines, nor in the system of the 
vena portae. 

97. The twigs, or, more properly, the radicles of the 
veins, unite into branches, and these again into six prin- 
cipal trunks; viz. into the two cavae, superior and inferior: 
and the four trunks of the pulmonary vein (the arteria 
venosa of the ancients). 

The vena portae is peculiar in this, that, having entered 
into the liver, it ramifies like an artery, and its extreme 
twigs pass into the radicles of the inferior cava, thus coa- 
lescing into a trunk. 

98. That the blood may be properly distributed and 
circulated through the arteries and veins, nature has pro- 
vided the hearty* in which the^nain trunks of all the blood 
vessels unite, and which is the grand agent and mover of 
the whole system, — supporting the chief of the vital func- 
tions with a constant and truly wonderful power, from the 
second or third week after conception, to the last moment 
of existence. 

99- The heart alternately receives and propels the 
blood. Receiving it from the body by means of the supe- 
rior and inferior vena cava, and from its own substance 
through the common valvularf- orifice of the coronary 
veins, it convevs that fluid into the anterior sinus and 
auricle ; thence into the corresponding ventricle, which, 



♦ W. Cowper*s Myolomta Reformata. (Posth.) Lond. 1724, Fol. 
Max. Tab. xxxvi — ^xl. 

t Casp. Fr. WolfF on the origin of the large coronary vein, in the" 
Act, Acad, scient. Petropol, 1777' P. i- 

Petr. Tabarrani on the same subject, in the Alti di Siena. Vol. vi. 
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as well as tbeauriicle^ comoiuaicates with both orders of 
its own vessels, by the openings of Thebesius.* 

.100. rFrom this anterior, or, in reference to the boart 
of rsome animal^> right ventricle, the blood is impelled 
through the pulmonary artery into the lungs: returning 
from which, it^nters the four pulmonary veins, and pro- 
ceeds into their common sinus and the left, or, as it is now 
more properly termed, the posterior auricle.t 

101. It flows next into the corresponding ventricle; 
and then passing into the aorta, is distributed through the 
general arterial system and the coronary vessels of the 
b<9art4: 

102. .Having proceeded from the extreme twigs of the 
general arterial system into the radicles of the veins, and 
from the coronary arteries into the coronary veins, it 
finally is .poured into the two venee cavie, and then again 
pmsves the^same circular course. 

1.Q3. The regularity of this circular and successive mo- 
tion through the cavities of the heait is secured, and any 
retrograde motion prevented, by the valves which are 
placed at the principal openings : viz. at the qpenings of 
the ^auricles into the ventricles, and of the ventricles into 
the pulmonary artery and aorta. 

104. Thus, the ring, or venous tendon, which forms the 
limit of tbe Anterior auricle and ventricJe, descending into 



♦ Respecting these openings consult among others J. Abernethy, in 
atK Philos, Trans. 1798, p. 103. 

t James Penada, in the Memorie Delia Sociela lialiana. T. xi« 
p. d5S. 

I Consult Achill. Mieg*s Specimen n.-ObsffrtfolkmumBotamcarum, 
&c. BmiI. I77Q»4to.vp. Ll2.sq. 
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the latter cavityi becomes three tendinous valves.* These 
were formerly jsaid to have three apices, and were there- 
JDre called trigochline or triewpidal : they adhere to the 
fleshy pillars^ or, in common language, the papillary 
muscles. • - 

105. In a similar manner, the limits of the posterior 
auri(^le and ventricle are defined by a ring of the same 
kind, constituting two valves, which, from their form, 
have obtained the appellation bf mitral. f 

106. At the opening of the pultnonary arteryj; and 
aoffta^ are found the trifle semiiunar or sigmoid valves,|| 
fleshy and elegant, but of less circumference than the 
mitral. 

107 • It is obvious how these valves must prevent the 
retrocession of the blood into the cav«. They readily 
permit the blood to.pass on, but are expanded, like a sail^ 
against it, by any attempt at retrograde movement. 

108. The texture of the heart is peculiar : fleshy, in- 
deed, but very dense and compact, far different from com- 
mon muscularity.** It is composed of fasciculi of fibres, 
ihore or less oblique, here and there sirtgulwrly branching 
out, furiously contoi'ted and vorticose in their direction. 



♦ Eustachiiis. Tab. viii. fig. 6. — tab. xvi. fig. 3. Santorini. Tab. 
Posth, ix. fig. 1. 

f Eustachius. Tab. xvi. fig. 6. 

X Eusiachiiis. Tab. xvi. fig. 4. 

§ Eustachius. Tab. xvi. fig. 5. Morgagni. Advers.Anai. i. Tab. iv, 
fig. 3. Santorini^ 1. c. 

II Consult Hunter, who treats very minutely of the mechanism of 
these valves in his work 0» the Blood, &c. p. 159. 

•♦ Leop. M. A. ' Caldani, Memorie lette nelP Acad. d% Padova^ 
1814, p. 67. 
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lying upon each other in strata, closely interwoven be- 
tween the cavities, and bound by four cartilaginous bands 
to the basis of the ventricles, which are thus supported 
and distinguished in their texture from the fibres of the 
auricles.* 

109. These fleshy fibres are supplied with very soft 
nerves + and an immense number of blood vessels, which 
arise from the coronary arteries, and are so infinitely rami- 
fiedjj that Ruysch described the whole structure of the 
heart as composed of them.§ 

1 10. The Heart is loosely contained in the pericardium.^ 
This is a membraneous sac, arising from the mediastinum, 
of the same figure as the heart, very firm, and moistened 
by an exhalation from the arteries of the heart. Its im- 
portance is evinced by its existence being, in red' blooded 
animals, as general as that of the heart; and by only 
two instances being recorded of its absence in the human 
subject.** 



• Casp. F. WolfF, in the Act, Acad, Scientiar, Petropol. for the year 
1780, sq. especially 1781, P. i. p. 211. sq. on the cartilaginous texture 
of the heart, or of the cartilagineo-osseous fibres, and their distribution 
at the basis of the heart. 

f Scarpa's Tahulce Neurologic^ ad Illusl, Hist, Anat. Cardiac, Ner^ 
vor. Tab. iii. iv. v, vi« 

J Ruysch. Thesaur, Anat, iv. Tab. iii. fi». 1, 2. 

§ Brandis has proposed an ingenious hypothesis to explain the use 
of so great an apparatus of coronary vessels. Versuch ubcr die Lehens* 
kraft, p. 84. 

II Haller. Elementa Physiol. T. i. tab. 1. 

Nicholls in the Philos, Trans. Vol. Iii. P. 1. p. 272. 

•• Littre in the Hist, de l* Academic des Sc. de Paris, 1782, p. 37. 
Baillie, in the Transactions of a Society for the Improvement of Me* 
dicaland Chirurgical Knowledge. T. i. p. 91, 
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^111. By this structure, the heart is adapted for perpe- 
tual aod equable motions, which are an alternate systole 
and disastole, or contraction and relaxation of the auricles 
and ventricles in succession. 

112. Thus, as often as the auricles contract to impel the 
blood of the venae cavse and pulmonary veins into the 
ventricles, these are at the same moment relaxed, to re- 
ceive the blood : immediately afterwards, when the dis- 
tended ventricles are contracting to impel the blood into 
the two great arteries, the auricles relax, and receive the 
fresh venous supply. 

113. The systole of the ventricles, upon which is said to 
be spent one third of the time of the whole action of the 
heart, is performed in such a way, that their external por- 
tion is drawn towards their septum, and the apex of the 
heart towards the base.* This at first sight seems dis- 
proved by the circumstance of the apex striking against 
the left nipple, and consequently appearing elongated : a 
circumstance, however, to be attributed to the double im- 
petus of the blood flowing into the auricles and expelled 
from the ventricles, by which the heart must be driven 
against that part of the ribs (A). 

1 14. The impulse imparted by the heart to the blopd, 
is communicated to the arteries, so that every systole of 
the heart is remarkably evident in those arteries which 
can be explored by the fingers and exceed ^ of an inch 
in diameter, and in those also whose pulsation can be 
otherwise discovered, as in the eye and ear. The effect 
upon the arteries is called their diastole, and is corres- 
pondent and synchronous with the systole of the heart. 



t Consult Ant. Portal's Mcmoires sur la Nature ^ la TraiUment 
de pluneurs Maladies, T. ii. 1800. p. 281. 
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115. The quickness of the heart's pulsations during 
healthy varies indefinitely; dhiefly from age, but also from 
Other conditions, which at all ages form the peculiar health 
of an individual; so that we can lay down no rule on thia 
point. I may, however, be permitted to mention the 
varieties which Ihave found in our climate* at difFerent 
ages ; beginning with the new-born infant, in which, while 
placidly sleeping, it is about 140 in a minute. 

Towards the end of the first year, about 124 . 
----- second 110 

----- third and fourth 96 
When the first teeth begin to drop out 86 
At puberty 80 

At manhood 75 

About sixty 60 

In those more advanced, I have scarcely twice found 
it alike. 

116. The pulse is, ceteris paribus, more frequent in 
women than in men, and in short than in tall persons. 
A more constant fact, however, is its greater slowness in 
cold climates. + Its greater frequency after meals and 
coition, during continued watchfulness, exercise, or men- 
ial excitement, is universally known. (B) 

117. The heart rather than the arteries is to be regarded 
as the source of these varieties. 

Its action continues in this manner till death, and then 



• My observations differ but little from those made by Heberden in 
England. Med. Trans, vol. ii. p. 21. et seq, 

t J. H. Schonheyder De Resolutione et Impotentia motus MuscU' 
laris, Hafn. 1768, p. 16. With which work compare the obsenra* 
tions of F. Gabr. Sulzer in the Naiur^tch, des Hamsiers, p. 169. 



OF THE MOTION OF THE BLOOD. 59 

sJl its parts do not^ at once^ cease to act ; but tlie right 
portion, for a short period, survives the left. * 

For since the collapsed state of the lungs impedes the 
course of the blood from t\\e right side, and the veins 
must be turgid with the blood just driven into them 
from the arteries, it cannot but happen that this blood, 
driving against the right auricle, must excite it to resist- 
ance for some time after the death of the left portion of 
the heart. 

118. This congestion on the right side of the heart, 
affords an explanation of the small quantity of blood found 
in the large branches of the aorta. Weiss, f and after 
him Sabatier, j: ascribe to this cause likewise the compara- 
tively larger size § of the right auricle and ventricle in the 
adult dead subject especially. 

119. The motion of the blood is performed by these 
two orders of vessels, in conjunction with the heart. Its 
celerity in health cannot be determined : for it varies not 
only in different persons, but in different parts of the 
same person. Generally, the blood moves more slowly 
in the veins than in the arteries, and in the small vessels 



* Stenon in the Act. Ilqffniens. T. ii. p. 142. 

Sometimes, though rarely, it happens that the right portion of 
the heart, oppressed with too much blood, becomes, contrary to what 
usually takes place, paralyzed before the left. This I have more than 
once observed on opening living mammalia, particularly rabbits. 

f J. N. Weiss De Dexiro Cordis Venlriculo post mortem AmpUori, 
Altorf. 1767, 4to. 

X Ant. Chanm. Sabatier, In Vivis Antmalihus Ventriculorum Cordis 
eadem Capacitas. Paris, 1772^ 4to. 

§ Sam. Aurivilius, De Vasorum Pulmonal. & Cavitat, Cordis inof" 
quali Amplitudine, Gotting. 1750, 4to. 
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than ill the large trunks. But these differences liave been 
overrated by physiologists. 

The mean velocity of the blood flowing into the aorta, 
is usually estimated at eight inches for each pulsation, or 
at fifty feet in a minute. 

120. Some have affirmed that the globules of the cruor 
move more in the axis of the vessels, and with greater 
rapidity, than the other constituents of the blood. I know 
not whether this rests on any satisfactory experiment, or 
whether upon an improper application of the laws of 
hydraulics; improper, because it is absurd to refer the 
motion of the blood through living canals, to the mere 
mechanical laws of water moving in an hydraulic ma- 
chine. I have never observed this peculiarity of the glo- 
bules. My persuasion is still more certain that the glo- 
bules pass on with the other constituents of the blood, and 
are not rotated around their own axis, — that besides the 
progressive, there is no intestine motion in the blood ; al- 
though indeed there can be no doubt, that the elements of 
this fluid are occasionally divided, where it is variously 
impelled according to the different direction, division, and 
anastomoses of the vessels. 

121. The powers of the sanguiferous system are now 
to be examined : first, those of the heart, by far the great- 
est of all ; afterwards, those which are only subsidiary, 
though indeed highly useful. 

122. That the powers of the heart cannot be accurately 
calculated is clear, upon reflecting that neither the vo- 
lume of the blood projected at each pulsation, nor the 
celerity nor distance of its projection, much less the 
obstacles to the powers of the heart, can be accurately 
determined. 

123. A rough calculation may be made by comparing 
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every probable conjecture; v. c. if the mean bulk of the 
blood is considered as 10 pounds, or 120 ounces; the 
pulsations 75 in a minute^ or 4500 in an hour; and the 
quantity of blood expelled from the left ventricle on each 
contraction, as two ounces ; it follows that all the blood 
must pass through the heart 75 times every hour. The 
impetus of the blood passing fix)m the heart, may be con- 
ceived by the violence and altitude of the stream pro- 
jected from a wounded artery, large and near the heart. 
I have seen the blood driven to the distance of at least 
five feet from the carotid of an adult and robust man.* 

124. This wonderful, and, while life remains, constant^ 
strength of the heart, is universally allowed to depend on its 
irritabiliti/j (41) in which it very far surpasses, especially 
in continuance,+ (98) every other muscular part.J 

• The exiieriiiients of Hales, in which the blood was received into 
very long glass tubes fixed to the arteries of living animals, and mea- 
sured with respect to the length of its projection, are indeed beautiful, 
like every thing done by this philosopher, who was by nature calculated 
for such disquisitions. But if the force of the heart is to be estimated 
in this way, we must take into account the pressure of the column of 
blood contained in the tube and gravitating upon the left ventricle. 
The result of HakV calculations was, that the blood being projected 
from the human carotid seven feet and a half, and the surface of the 
left ventricle being fifteen square inches, a coUuun of blood, weighing 
5 lib 5oz. was incumbent upon the ventricle and overcome by its 
systole. Statical Essays, vol. ii. p. 40. London, 1733, 8vo. 

f Thus, to say nothing of the phenomena so frequently obi;erved in 
the cold blooded amphibia and fishes, I lately found the heart of the 
chick beat for twelve hours, in an egg, on the fourth day of incu- 
bation. 

+ Consult Fonlana, who treats of this prerogative of the heart minutely 
in his Ricerche sopra la Fisica animalc, and limits it too much. 
Haller answered him in the Literary Index of Gottingfen. 
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That the pa^ietes of the cavities are excited to con- 
traction hy the stimulus of the blood, is proved by the 
experiment of Haller, who lengthened at pleasure the 
motion of either side of the heart, by affording it the 
stimulus of the blood for a longer period than the other.*' 

125. Since a supply of nerves and blood is requisite to 
the action of the voluntary muscles, it has been inquired 
whether these are requisite to the heart also.+ 

The great influence of the nerves over the heart, is de- 
monstrated by the size of the cardiac nerves, and by the 
great sympathy between the heart and most functions> 
however different. A convincing proof of this, is the 
momentary sympathy of the heart during tlie most i>erfect 
healthj with the passions, and with the prima via under 
various disorders. But the great importanc&.of the blood 
to the irritability of the heart, is evident by the great 
abundance of vessels in its muscular substance. 

Nevertheless it is very probable, that the importance of 
the nerves in this respect is greater in the voluntary 
muscles, and of the blood in the heart. 



* Haller on the motion of the heart from stunulus, in the Comment. 
Soc. Sclent. Gottingcns. Tom. i. 

G. E. Remus, Experimenla circa cireulat. sanguin. instituta. 
Gotting, 1752, p. 14, 4to. 

t On this dispute consult R. Forster's Qucvstion. select. Physiol. 
Ludg. Bat. 1774, 4to. 

J. B. J. Behrend's Dissert, qua dcmonstratur cor ?iervis carere. Mo- 
gunt. 1792, 4lo. and on the other side, J. Munnik's Observationes 
varice. Groning. 1805, 4lo. Lucge, 1. c. p. 37, p. ii. 

X And how much more so when the heart is diseased, is shewn in 
Caleb Hill Parry's Inquiry into the Symptoms and Causes of the Syn- 
cope Anginosa, commonly called Angina Pectoris, p. 114^ Bath. 
1799> 8vo. p. 114. 
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126. Besides these powers of the hearty there is 
another, which is mechaiiicai, dependent on structure, 
greatly contributing, in all probability, to sustain the 
circulation. For when the blood is expelled from the 
contracted cavities, a vacuum takes place, into which, 
acQording to the common laws of derivatioft, the neigh- 
bouring blood must rush, being prevented, by means of 
the valves, from regurgitating.* (D) 

127. We must now inquire, what powers are possessed 
by other organs in assisting the circulation. The exist- 
ence and ability of some secondary powers to assist, or 
even in some cases to comjiensate for the action of the 
heart, are proved by several arguments : v. c. the blood 
moves in some parts to which the influence of the heart 
cannot reach, — in the vena porta* and placenta ; not to 
mention instances of the absence of the heart.f 

128* The principal of these powers is the function of 
the arteries, not easy indeed to be clearly understood and 
demonstrated. I. They have a muscular coat (E). 2. That 
they are irritable, has been proved by repeated experi- 
ments.;}; 3. The size of the soft nerves arising from the 



• Andr. Wilson's Inquiry into the moving powers employed in the 
Circulation of the Blood, Loncl. 1774, 8vo. p. 35, sq. 

•f See V. c. C. W. Curtius, De monstro humano cum infante gcmcllo, 
Lugd. Bat. 1762, 4to. p. 39, W. Cooper, in tho Philos, Ttansac. 
vol. Ixv. p. 316. Haller's Opera Minora. T. iii. p. 33. C. Ghr. Klein's 
Descxiptio Monslrorum quorundam, Stuttg. 1793, 4to. 

X Walter VerscTiuir, Dc urleriar. et vcnar. vi irriiabili ; ejusgue in 
vasis excessu 5 ct inde oriunda sanguinis dircctionc abnormi. Grontng. 
1766, 410. 

Rich. Dcnnison, Diss, urterias omnes ct venarum partem irriiabili- 
tate pvcediiai esse, Edinb. 1775, Bvo. 

Chr. Kramp, De vi vitaH arteriarum* Argent. 178d> 9ro, 
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sympathetic, and surrounding the larger arterial branches, 
particularly in the lower part of the abdomen,* argues 
the importance of these vessels in assisting the motion 
of the blood .f 

129. The arteries pulsate, and indeed violently, so that 
if, V. c. we place one leg over the other knee, we find 
not only that it, but even a much greater weight, may 
be raised by the pulsation of the popliteal. Hence an 
alternate systole and diastole, corresponding with those 
of the heart, have long been assigned to them. But this, 
although commonly believed on the evidence of sense, is 
open to much question :% it may be asked, especially, 
whether this pulsation is referable to the power of the 
artery, or only to the impulse given by the heart to the 
blood propelled into the aorta. 

130. And indeed after all, it appears, that the diastole 
of an artery is owing to the blood, — to a lateral distension 
given by the impetus of the blood, so that the coals are 
expanded ; and the vessel, by its elasticity, the next mo- 
ment reacquires its natural thickness. To the same im- 
pulse may be ascribed the lateral motion of the axis, ob- 
servable in the larger arteries, if serpentine and lying in 
loose cellular substance. (F) 

The genuine systole, produced by a constriction of their 



* Observe for instance, in Walter's TahulcB Jiervor, thorac. et abckh- 
minis, the right hepatic. Tab. ii. O. Tab. iii. /. — the splenic, tab. ii. P. 
Tab. iii. m, tab. iv. 0. — the superior mesenteric. Tab. ii. Q. Tab. iii. 
5. — the inferior mesenteric, Tab. ii. T. — and many others. Compare 
Soemmerring de c. h.fahrica. T. iv. p. 362. 

+ Hallcr De Nervor. in artcrias imperio. Getting. 1744, 4to. 
Lucw, 1. c. 

X Th. Kirkland's Inquiry into the present state of Medical Surgery. 
London, 1783, 8vo. vol. i. p. 306, sq. 
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usual thickness^ scarcely occurs, probably, while the heart 
aets with sufficient vigor ; but when they are unusually 
stimulated, or if the action of the heart fails or is impeded 
by severe disease, then indeed the arteries may supply 
Its place and propel the blood by their own vital 
energy. 

131. Since Whytt* and other illustrious physiologists 
have been convinced that the influence of the heart could 
not reach the extreme arteries and the origins of the veins, 
they have ascribed the progression of the blood in those 
vessels to a kind of oscillation^ and have happily em- 
ployed this to demonstrate the nature of inflammation. 
Many kinds of phenomena, both physiological, as those 
regarding animal heat, and pathological, as those ob- 
served in spasms, and particularly in fevers, favor the 
supposition of this oscillatory faculty, though it is not 
demonstrable to the eye. 

132. It remains now to inquire into the aid given to 
the returning blood by the veins^ not alluding at all to 
their radicles. We should conclude at first sight that 
they have less active powerf than the rest of the san- 



* Physiological Essays, containing an inquiry into the causes which 
promote the circulation of the fluids in the very small vessels of ant' 
mals, &€. &c. Second Edition, Edinb. 176 1, 12mo. 

H. V. d. Bosch, iiber das Muskelvermogen der Haargefussgen, 
Monast. 1786, 8vo. 

f What is comnionly, but improperly, called the venous pulsation, 
observable on opening living animak and in some morbid affections, 
and also under a violent effort, does not correspond with the action of 
ibe heart, but with respiration ; since if an expiration is unusuall} 
deep and lengthened, and the reflux of the blood to the lungs thus 
impeded, the jugular vein swells as far as the brain, the subclavian as 
far as the basilic, and the inferior cava as far as the crural. 

F t 
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guiferoiis system^ and that the return of their purple blood 
to the heart is chiefly ascribable to the impetus a tergo oC 
the arterial blood, and to their valvular structure whieh 
prevents any reflux. The eflicacy of the valves in tlM 
point of view, is shewn by those distensions and infaBO-^ 
tions of the veins in the lower part of the abdomen, whid) 
are found destitute of valves.* 

The existence of vital powers in the venous trunks^ ii 
probable,t from the example of the liver and placenta 
(\Q7), and from expeltments instituted on living animab^ 
We formerly mentioned the muscular appearance in th« 
extreme veins near the heart (95). 

133. These are the chief powers which move the blood 
and depend upon the structure and vitality of the san- 
guiferous system : we say nothing of the effect of gravity, 
attraction, and other powers, common to all matter. 
The more remote assistance derived after birth from pe- 
culiar functions, v. c. respiration and muscular motion^ 
will be manifest m our account of those functions. 



NOTES. 



(A) Dr. W. Hunter first accounted for this in 1746. . 

" The systole and diastole of the heart, simply, could 
not produce such an effect; nor could it have been pro- 
duced, if it bad thrown the blood into a straight tube, ia 
the direction of the axis of the left ventricle, as is the 



• 0,KSi9hl, DevenaporicBporlamalorum, Hala. I698, 4to. 
t Lister, De kumoribus, p. 26 
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case witb 6sb| and some other classes of aoiinals : bat by 
throwing the blood into a curved tube, viz. the aorta, that 
aitery^ at its curve, endeavours to throw itself into a 
straight line, to increase its capacity ; but the aorta being 
the fixed point against the back, and the heart in some 
degree loose and pendulous, the influence of its own action 
is thrown upon itself, and it is tilted forwards against th« 
inside of tlie chest."* 

Dr. Barclay has the following passage on this |>oint« 
" When the blood is forced into me arteries, their cur* 
vatares, near wliere they issue from the ventricles, are 
from their distension lengthenetl and extended towards 
straight lines ; and, causing the heart to participate in their 
motions, compel it to describe tlie segment of a circle, 
when die apex moving atlantad and sinistrad, is made to 
strike against the left side. The same kind of motion 
having also been observed by the celebrated Haller, in 
distending die left or systemic auricle, it must follow, that 
the stroke which is given to the side, may be the effect 
of two disdnct causes, either acting separately, or in 
combination; but acting on a heart obliquely situated, 
as ours is, in the cavity of the thorax, where the aspect of 
the base is atlantad and dextrad, and that of the apex 
sinistrad and sacrad. In combination, as the first of the 
two, by removing the pressure, will facilitate the influx of 
the venous blood into the left or systemic auricle, which 
is situated dorsad ; so the second, by the influx of bipod 
into die auricle, will contribute in its turn to facilitate the 
circular motion of the heart, proceeding from the arteries."+ 



• A Treatise on the Blood, ^c. by John Hunter, p. 146. Note. 

• The Muscular Motiens of the Human Body, by John Barclay, 
M. D. p. 567. 

F 2 
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(B) It is commonly believed, that the pulse of every 
person is quicker in the evening than in the morning, and 
some have supposed an increase of quickness also at 
noon. Upon these suppositions Cullen builds his ex- 
planation of the noon and evening paroxysms of hectic 
fever, regarding tliem as merely aggravations of natural 
exacerbations. The existence of the noon paroxysms is 
doubtful, and the evening one cannot he so explained, if 
the writer of a paper in a late number of the Edinburgh 
Journal is correct.* His observations show the pulse to 
be slower in the evening, and quicker in the morning. 

(C) The heart, however, of frogs, for instance, contracts 
and relaxes alternately, for a length of time, when out of 
the body and destitute of blood. 

(D) The influence of this vacuum fii*st pointed out by 
Dr. Wilson, has been lately very ably displayed by Dr. 
Carson of Liverpool.f 

The quantity of the blood, the length of its course, and 
the various obstacles opposed to its progress, render it 
very unlikely, that the mere propulsive power of the 
heart is sufficient for the circulation. But great assist- 
ance must be given by the vacuum which takes place in 
all the cavities of the organ, when the contraction of the 
muscular fibres is over. The blood is thus drawn into 
each relaxed cavity, and the heart performs the double 
office of a forcing and a suction pump. The rapid but 
quiet motion of the blood in the veins, is thus accounted 
for, which would otherwise be inexplicable. The situation 



• 



Edinburgh Medical and Surgical Journal, 1815. 
t Ah Inquiry into the Cwses of the Motion of the Blood, by Jamci 
Carson, M. D. 1815. 
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of the valves of the heart is also accounted for. There 
are valves between tlie auricles and ventricles^ and at the 
mouths of the two great arteries, because behind each of 
these four openings is a cavity of the heart, alternately 
dilating and affording a vacuum, into which, withput 
valves, die blood would be drawn retrograde. At the 
venous openings of the auricles no valves exist, because 
they do not open from a cavity of the heart, — from a part 
ever experiencing a vacuum, and therefore the blood 
cannot^ when the auricles contract, move retrograde, but 
will necessarily pass forwards into the ventricles, which at 
that moment are affording a vacuum. The inferior elasti- 
city and muscularity of the veins are also accounted for. 
If veins were capable of contracting equally with arte- 
ries, on the diminution of their contents, the suction in- 
fluence of the heart would constantly reduce their cavities 
to a smaller capacity than is requisite for their functions. 
The collapse of the veins by pressure, during the suction 
of the heart, is prevented by the fresh supply of blood 
afforded by the vis-a-tergo, which does exist, although it 
cannot be considered as of itself adequate to convey the 
blood back to the right auricle. The reason appears why 
a tied vein is emptied in the part nearest the heart; its 
blood is drawn forwards by suction. We see why a punc- 
tured vein does not bleed, if there are other veins to con« 
vey the blood discharged from the arteries. The puncture 
necessarily removes the suction influence of the heart, 
and the great cause of the progress of the blood in the 
vein is taken away, while it exists in full force in the 
other veins of the limb. Were it not for this circum- 
stance, a punctured vein should afford blood very 
readily. If the main vein of a limb is wounded, the 
blood will flow, because it receives the whole blood of the 
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art^ries^ transmitted by the vis-a-tergo, no other veins 
existing into which it can be drawn when the vacuum 
occurs in the right auricle: what is a parallel circum- 
stance, if all the veins of a limb are tied, they swell, 
whereas the ligature of one causes no tumefaction in it. 
These circumstances are no proof that the vis-a-tergo is 
sufficient of itself to bring back the blood, because it is 
certain that such a vacuum exists, and that such must 
be the effects of this vacuum upon the movement of the 
blood : the hemorrhage in the former instance, and the 
tumefaction in tjje latter, show a certain force only in the 
blood, which, were it even sufficient to bring the blood 
back to the heart, could not long continue after the as- 
sistance of suction was>emoved. 

From the structure of the heart it is clear, that the 
mere alternate relaxation of its parietes, enlarges its 
cavities and forms a vacuum. Experiment proves the 
same. Dr. Carson put the hearts of some frogs just ex- 
tracted into water, blood-wwm. They were thrown into 
violent action, and, upon some occasions^ projected a 
small stream of a bloody colour though the transparent 
"fiiiid. It was supposed that a stream of the same kind 
continued to be projected at every succeeding contrac- 
■tton ; but that, after the first or second, it ceased to be 
observable, in consequence of the liquid supposed to 
be iml^bed and projected, losing its bloody tinge and 
becoming transparent, or of the same colour with the 
fluid in which the heart was' immersed. The organ was 
felt by the band to expand during relaxation. He ac* 
counts, however, for the fiill dilatation of the heart upon 
another principle ; upon which it will be impossible to 
en^ter into detail before the next section. 

(B) Most Physiologists grant to the capillaries krita- 
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bility^ tonicity, or organic contractility ; but some deny 
that arteries possess muscular properties. Bicbat's ob* 
jections are the absence of contraction on the application 
of stimuli to them; the much greater resistance of the 
middle coat to a distending force, than that of muscular 
parts ; and lastly, the difference of the changes which it 
and muscles undergo, both spontaneously and by the 
action of other substances.* Berzelius has multiplied 
ihe latter description of proofs^f However this may be, 
, they have certainly vital powers of contraction as fully as 
any parts of the body. This appears in their various degrees 
of local dilatation and contraction, under inflammation, 
passions of the mind, 8(c.: and if the capillaries alone 
are allowed to possess organic cotftraetility, it is impos- 
sible to say in which point of the arterial track it began. 

Dr. Parry has lately instituted a.nuuiber of experiments 
upon this question. After ascertaining exactly tlie cir- 
cumference of arteries in animals, he killed tliem, and 
•again measured the circumference ; and after the lapse of 
many hours, when life must have been perfectly extin^ 
guished, be measured the circumference a third time. 
Immediately after death, the circumference was found 
greatly diminished, and on dbe third examinati<»i, it had 
increased aga^in. The first contraction arose firom the 
absence of the blood which distended the vessel, and an- 
tagonized its efforts to contraction ; and this contraction 
was evidently muscular, or to speak more correctly, or- 
ganic contraction ; because when vitality was gone, and 
this kind of contraction could no longer take place, the 
vessel was, on the third examination, always found en- 
larged. 



* Anaiomie Generale, T. ii. t Animal Chemistry, p. 25, 
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The forced state of distension in arteries was proved by 
the contraction^ immediately occurring on making a punc«> 
ture in a portion of vessel included between two liga- 
tures. The capacities of arteries are thus always accom- 
modated to the quantity of blood, and this circumstance 
gives the arterial canal such properties of a rigid tube 
as enable an impulse at the mouth of the aorta to be in- 
stantly communicated throughout the canal. And this 
appears the great office of the contractile powers of ar- 
teries, for, 

(F.) They do not incessantly dilate and contract as 
many imagine. Dr. Parry, on the most careful exami- 
nation, could never discover the least dilatation in them, 
during the systole of the ventricle, when the pulse is felt. 
He very properly remarks, that the pulse is felt onlj' 
when arteries are more or less compressed ; by which 
the motion of the blood onwards, by the impulse of a 
fresh portion from the lei't ventricle, is impeded : and 
this effort of the fluid against the obstructing cause, gives 
the sensation called the pulse.* 



* An Experintinial Enquiry into the Nature^ Causes, and Varieties 
<lf the Arterial Pulse, &c. by Caleb Hillier Parry, M. D. F. R. S. 
1816*. 
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SECT. VIIL 

OP RESPIRATION AND ITS PRINCIPAL USE. 

134. The lungs* closely connected with the hearty 
both by proximity and by relation of function, are two 
viscera, large after birth, so light as to swim in water, and 
composed of a spongy, and, as it were, spumous, but 
pretty tenacious, parenchyma.f 

135. They fill each Cavity of the chest, are contiguous 
to the sacs of the pleura?, to which, as well as to the 
other contents of the thorax, they model and apply them- 
selves. (A) 

136. They, in a manner, hang from the wind-pipe 
usually called the aspera arteria, which, besides its inte- 
rior coat always smeared with mucus, and the subjacent 
very sensible nervous coat, consists of another which is 
muscular, surrounding the latter, and divided, except 
posteriorly, by an indefinite number of cartilaginous falci- 
form arches. 

137* The aspera arteria, having entered the thorax, is 
biftircated into the two brorichise, and these, the more 
deeply they penetrate into the lobes and lobules of the 

lungs, are the more and more ramified, losing both their 

% 

* Soemraerring und Reisselsen, Uber die Structur, dit Verrichtung 
undden Gehraucl^der Lungen, Zwey Preischriften. Berol, 1808. 8 vo. 

t Respecting all the organs concerned in respiration, consuh Corn* 
J. Van Der Bosch's Anatomia Systematis Respirationi Inservientit 
Pathologica, Harlem, 1801, 4to. p. 1—44. 
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cartilaginous rings and muscular coat, until their extreme 
divisions terminate in those cells which form the chief 
part of the substance of the lungs and alternately receive 
and emit the air we breathe. 

138. The shape and magnitude* of the air cells are 
various. The former is generally polyedrical. The latter, 
in regard to surface, is scarcely to be defined if though, 
indeed, the capacity of the lungs of an adult, during a 
strong inspiration, i€ about 120 cubic iiiches. The im«- 
mense size to which the lungs may be inflated, when the 
chest has been opened, has no relation to our present 
subject. 

139. The cells are invested and connected by the com- 
mon but delicate mucous web, — the geoeral vinculum of 
ik^ body^ The text^ire of each mipsi be carefully distin- 
guished. In healthy and very recent lungs, I have found 
the cells so unconnected, that they were distended in one 
insulated spot by air cautiously inflated into a &ae branch 
of the bronchias, while neither the neighbouring cells aor 
die cellular membrane whi^h lies between the cells, ad- 
mitted a single portion. If air is forcibly thrown in, th» 
air cells are ruptured and i^onfounded with the cellular 
membrane, and both parts distended. 

140. The mucous web surrounding the air cells of the 
lungs is supplied with innumerable blood v^sels,— niivi- 
sions of the pulmonary artery and four pulmonary veins^ 
die branchea of which accompany the ramifications of 
the bronchiae,:]: and, after repeated division, form at 

■■■■■■ I . ■ I ■ ■ ■ ■! 

* Keil indulging his luxuriant iatro-mathematical genius, assigned 
more than 1744^000^000 cells to each lung. 

t Lieberkuhn, with equal exaggeration, made the surface of the 
cells equal to 1500 square feet. 

X Eustachius. Tab. xxvii. fig. 131 
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length a mofit delicate and immense collection of reticu- 
lated anadtomoses. This extraordinary net-work^ pene^ 
trating the mucous web on every side, closely surrounds 
the air cells, so that the prodigious quantity of blood 
existing in the pulmonary vessels, is separated from the 
contact of the air by very fine membranes only which 
Hales estimated as scarcely tcttc part of an inch in thick- 
ness. 

141. As each ramification of the bronchisB possesses a 
peculiar bunch or lobule of air cells, (139) so again each 
of these possesses a peculiar system of blood vessels, the 
twigs of which anastomose in the net-work with one 
another, but scarcely at all with the blood-vessels of the 
other lobules, as is proved by microscopic observations 
on living frogs and serpents, by minute injections, and 
by the phenomena of vomicae and other local diseases of 
the lungs. 

142. The common membrane investing thfe lungs is the 
chief seat of a remarkable net-work of lymphatic vessels* 
which run to numerous lymphatic or conglobate glands,+ 
carefully to be distinguished from a neighbouring order 
of glands called bronchial, supplied with an excretory 
duct, and of the conglomerate kind.j: 

143. The thoraxj which contains the lungs, has an 
osseous and cartilaginous base, somewhat resembling a 
bee-hive, throughout very 6rm and stable, but in every 
part more or less moveable for the purpose of respi- 
ration.^ 



T 



• Mascagni. Hisior. vasor, lymphatic. Tab. xx. 

t Ibid^ Tab. xxi. 

X Consult Portal in the M^m. de VAcad des Sderw. de Pdris, 1780. 

§ J. G. Asi8t«iQ (Pr«f. Ofetioger) Die usu ei aaian$ nmsoulor. 
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This holds good chiefly with the six pairs of true ribs 
below the first pair, each of which is more moveable both 
than the one above and in proportion to the greater length 
both of their own bodies and of their cartilaginous ap- 
pendices, which are united by a kind of amphiarthrosis 
to the margin of the sternum on each side. 

144. Between the edges of the ribs lie two strata of in- 
tercostal muscles, differing in the direction of their fibres^ 
but conspiring to produce the same motion. 

At the'base of the thorax, the diaphragm* is subtended 
in the form of an arch. It is a considerable muscle, and^ 
in the words of Haller, next in importance to the heart. 
Its utility in the mechanical part of respiration was long 
since shewn, by the excellent experiments of Galen + 
upon living animals, to depend chiefly on the phrenic 
nerve.J 

Its antagonists are the abdominal muscles, especially 
the two oblique and the transverse. 

145. The thorax thus constituted, is, after birth, di* 



intercostaL Tubing. 1 769, 4to. Theod. Fr. Trendelenburg, Jun. De 
sterni costarumqne in respiratione vera genuinaque motus ratione. 
Gottingy 1779» 4to. Bordenave and Sabatier^ in the AJ^m. de VAcad. 
des Scienc. de Paris, 1778. 

• Haller, lcon,Anat, fascic. 1, Tab. 1. 

B. S. Albinus. Tab. musculor. Tab. xiv. fig. 5, 6f 7. 

J G, Roderer, De arcuhus tendineis muscuL progr. 1. Go(ting 
1760, 4to. 

San tori nif Tab. Posth. x. fig. 1. 

t De Anatomicis Administrationihus, L. viii. cap. 8. The whole 
book is full of experiments on respiration. 

J £phr. Kriiger, De nervo phrenico. Lips. 1759, reprinted in San- 
difort*s Thesaurus, Tom. iii. 

Walter's Tab. nervor. (horac, ei abdominis. Tab. I, fig. 1, n. 1. 
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lated by inspiration^ and subsequently reduced to a smaller 
capacity by expiration. 

During the former act, the thorax is enlarged laterally 
and infefiorly, so that the bodies of the six ribs men- 
tioned above ( 1 43) are elevated, and their inferior mar- 
gin drawn somewhat outwards, and the arch of the dia- 
phragm at the same time rather depressed and flattened. 

I have never observed the inferior extremity of the 
sternum, in tranquil respiration, to be thrust forwards, as 
some have asserted. (B)- 

146. This alternate motion of the chest continues during 
health and freedom from restraint, from ^he hour of birth 
till death. Its object is, that the lungs may be expanded 
to admit the air and contracted to expel it, in perpetual 
alternation. This alternation occurs, in an adult at rest, 
about 14 times in a minute,"— once to about five pulsa- 
tions of the heart. 

147. For man, in common with all warm-blooded ani- 
mals, cannot long reta^iji the inspired air, but is compelled 
to discharge it and take in a fresh supply of this pabulum 
ofhfe, as it always has been denominated.* Common 
observation teaches, that however pure may be the air 
entering the lungs, it instantly undergoes remarkable 
changes, by which it is contaminated and rendered unfit 
for another inspiration, unless it is renewed.f 



■■^«i 



* The antiquity of the notion that air is the pabulum vitce, is seen 
in the book de Fladhis, usually ascribed to Hippocrates. The author 
regards the aliment as threefold— victuals, drink, and air : but the latter 
he calls vital, because we cannot dispense with a perpetual supply of 
it, without danger to life, 
t Consult Harvey's Dispute upon the necessary renovation of the aerial 
UCCU8 alibilis, with the celebrated Astronomical Prafessor, J. Greaves, 
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148. It may be asked what are the changes which the 
air experiences during inspiration^ and which consist XM>t 
in the loss of elasticity^ as was formerly supposed^ but 
in the decomposition of its elements.* For the atmos* 
pheric air which we breathe, is a singular mixture of con- 
stituents, differing very much in nature from each other ; 
and, not to mention heterogeneous matters, such as odo- 
rous effluvia^ various exhalations, and innumerable otliers 
which are generally present, is always impregnated with 
aqueous vapour, electric and magnetic matter, and 
generally with carbonic acid gas; and is itself composed 
of unequal parts^ of two aeriform fluids^ viz. 79 of azotic 
gas, and 21 of oxygen gas in 100. 

149- In the first place we know for certiiin, tliat at 
every inspiration, (the fulness of which varies infinitely 
in different men of the same age, breatliing placidly ,f) be- 
sides the quantity of azotic gas being somewhat diminish- 
ed, J the oxygen gas is in a great measure converted into 
carbonic acid gas, or fixed air ; so that the air of expira- 
ration, if collected, instantly extinguishes flame and live 
coals, precipitates lime from lime water, and is specifically 
heavier than atmospheric air, and rendered imfit for 
respiration ;§ it also contains much aqueous vapour, which 



in the IaUer*s Description of the Pyramids in Egypt, p. 101, sq. 

Lond. l64d, 8vo. Also Edm. Halley's iinniorul po(>ular Discourse 

concerning the Means of furnishing Air at the Bottom of the Sea in any 

ordinary Depths, Phil. Trans, vol. xxix. No. 349, p. 492, sq. 

• Fr. Sromeyer, Grundiss der Thcorrtischen Chemie. P. ii. p. 6\g, 

t Consult for instance Abildgaard in the Nordisch, Archiv, fUf 

Nalurkutide, &c. T. 1. P. i. and ii. 

X Consult, besides Priestley and others, especially C. H. Peaff, ib. 
av. P. ii. 

To discover how frequtndy an animal could breathe the same 
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is condensed in a visible fo^m by a temperature of 60'^ of 
Fahr.* 

150. It is therefore probable, that, during inspiration, 
the base of the oxygenous portion is set at liberty, and 
being united with the arterial blood, is conveyed through- 
out the system; while the caibon and hydrogen are 
brought back with the venous blood to the right side of 
the heart, and thrown off like smoke, as the ancients ex* 
pressed it, in the lungs.f 

The more florid colour of the arterial blood,;}: the 
darker of the venous, and the analogous appearance of 
the blood, if exposed to the gases in question, (13) cor- 
respond admirably with this theory. Some diflSculties, 



portion of air, I took three dogs equal in size and strength ; and to the 
trachea of the first, by means of a tube> 1 tied a bladder, containing 
about 20 cubic inches of o^r^gfrtgas. He died in 14 minutes. 

With the second, the bladder was filled with atmospheric air. He 
died in 6 minutes. 

With the third, I employed the carbonized air expired by the second 
dog. He died in 4 minutes. 

Upon afterwards examining the air of the bladder, it gave the com- 
mon signs of carbonic acid gas. The instruments which I employed 
are described aiKl illustrated by a plate in the Medic, Biblioth, Vol. I. 
p. 174. et scq. tab. 1. 

* J. A. DeLuc. Idees sur la MiUorologie, torn. ii. p. 67. 229. 

+ Rob. Menzies, De Respiratione. Edinb. ITQO, 8vo. 

H. G. Rouppe on the same subject. Lugd. Batav. IJQly 4to. 

J. Bostock's Versnck ulcr das Aihemolen. iihcrs, von. A. F. Nolde. 
Erf. I8O9, 8vo. 

J J. Andr. Schcrcr. Beweis dass J. Mayow, vor 100, Jahren den 
Grund Zur Aniiphlogistischen Chemie imd Physiologie gclegt hat, 
p. 104. Edm. Godwyn*s Conneccion of Lijcy with Respiration, Lond. 
1788, 8vo. J. Hunter, On the Blood, p. 68. J. A. Albers in the 
Beytragen zur Anat, und Physiology der Thiert, P. 1, p. 108. 
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indeed, remain to be solved, v. c. how the carbon can be 
united in the lungs with the oxygen, so as to fly off in the 
form of carbonic acid gas.(C)* 

15 K This perpetual change of elements occurring in 
respiration after birth, we shall show to be very differently 
accomplished in the foetus, viz. by means of the con- 
nection of the gravid uterus with the placenta. Rut when 
the child is born and capable of volition, the congestion 
takes place in the aorta, from the obstruction in the um- 
bilical arteries : the danger of suffocation from the cessa- 
tion of those changes of the blood, in regard to oxygen 
and carbon, (13) hitherto produced in the uterine pla- 
centa; the novel impression of that element into which 
the child, hitherto an aquatic being, is conveyed; the 
cooler temperature to which it is now exposed, and the 
many new stimuli which are now applied, seem to in- 
duce new motions in the body, especially the dilatation of 
the chest and the first inspiration. 

The lungs being for the first time dilated by inspiration, 
open anew channel to the blood, so that, being obstructed 
in the umbilical arteries, it is derived to the chest. 

Since the inspired air becomes hurtful and unpleasant 
to the lungs by the decomposition which it experiences^ 
we would ascribe to the most simple corrective powers of 
nature, the subsequent motion by which the poisonous 
mephitis, as it may be called, is expelled and exchanged 
for a fresh supply (D). 

The consideration of all these circumstances, especially 
if the importance of respiration to circulation, demon- 



• Sec J. Brugriatelli's Elemcnti di Chimicu, T. l,p. 155. T. Fr« 
Gmclin, De Acidorum origine ex aire vifati adhuc duhm in the Com* 
meni, Soc Reg, Sc. Cotting. T. xiii. 
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strated by the well-known experiment of Hooke»* be re* 
memberedi will, in my opinion^ explain the celebrated 
probiem of Harveyf better;}: than most other attempts 
of physiologists (E). § 



NOTES. 

(A) A correct notion can scarcely be formed from this 
description. The pleura is two closed sacs, one of which 
is interposed between each lung and the parictes of the 
chest, one portion of the sac adhering to the latter and 
one to the former ; but the internal surfaces of both por- 
tions are always in contact, because, if the parietcs of tlie 
thorax expand and draw with them the external portion, 
the lungs at the same time expand with air, and force 
out the internal in the same proportion. 



* It bears the epithet Hookian, because it was most adorned by 
Rob. Hooke. See Th. Sprat's Ilisiory qf ike Rojfal Socifty. Load. 
l667> 4to. p. 232. But it was before instituted and very much praised 
for its beauty by Vesalius. De c, h, Fahrica, p. 884. 

t Wm. Harvey De cireulai, sanguin, aJT. Riolan, p. 268. Glasgov. 
176 1» 19mo. and especially his Extrc. de gfnert Antmalium^ p. 263. 
London, 165 1 , 4to. 

t See Theod. G. Aug. Roobe Uber das Ertiicken neugebohrntr 
Kinder . in his Phynologisch. Uniertuchungen, Brunsw. 179^* Svo. 
J. D. Herholdt De viia imprimis fatut humani, ejus^ue marte mh 
patiu, Havn. 1802» Svo. 

$ Consult, for example, Petr. T. Daoustenc De Respiratione, Lugd. 
1743, 4to. p. 34* sq. Rob. Whytt on the Vital and other in^eluntarff 
Motions o/Animah, p. 222. Edinb. 1751, Svo. 

t ■ 



stantly kept in a forced state of di^kei^pa a&ar Hiijh hf 
the pressure of the atmosphere. This is evident, as upon 
puncturing the walls of the thorax, the lungs instantly 
collapse, — a circumstance arising from the atmospheric 
pressure on the one side \}eing counterbalanced on the 
other, so that their elastipi|y^^Q;^eriencing no oppositiop, 
becomes effective. During inspiration, the intercostal 
n^uscles r^ise ai^d draw out the ribs^ and the di^l^^igm 
4e9Qen4s : the enlargement of the thpraqic cavity is inr 
stoutly followed of nyecessity by the greajter distendpn of 
^he substftncje of the lu^gs from the dimioished resist^^e 
to thj^ ^tposphc^re g^ravitating in t^e bronc^ja^t Xh9 
di^p^ragm and iatc^ccostal mpscle ceasing to act^ the subr 
stance of the lungs ^erts }ts elasticity with effect, recpyejr/s 
its former dimppsiops, and drives out the additH)ns^ 
volume of air just admitted, and the passive di^pbr^gm 
and intercostal muscles follow the shrinking substance of 
the lungs, offering, from their relaxation, no resistance 
tf>i\ii^ ^mq^qfe .pfie^iqg pn the fturfepf3 of the chest and 
obdopiep- Thus eixpiration is produced. Whe muscular 
powej: of the diaphragm and intercostal muscles isfkr 
greater than the elastic power of the limgjj, and thejuefgre 
when exerted overcomes it^ producing inspiratiQU : jbgu.^ 
ceasing to be Exerted, the elastic power g^ns .e^ci^c^j 
^pd Bra4WPe^ e;^pir|itiqp. . « Th^ pojjtr^cjtije power of t|ie 
4i9i^hfl|S(n (wi itUercQsiai muscles) in sionfotmky with 
the laws of .musouiar motion, is irregular, remitting and 
sometimes altogether quiescent. The elasticity of tjie 
lun^, on the othpr iiapd, is equaj f^id constant, ftw 
superior energy of ]t|ie fpf i^ if bi|k^ce4 }xy ^ £icm? 
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aeacy icEAe iotter. . iBy 'the advantegie wfaiok tthe iBfionur 
powecyifiDMa (ke unfanmlyiof its opeoa^iM^ib mufalodlii 
IiAk of AemwBimmiM of ils noee pomotful ^ntcgcHmty 
Ibe :grMind :i^kidi bad hem lest 'is oBoovered, mod the 
enubeat fnokngBd; :lhat oootcstin wbaoh uiotorjr<dsclMmig 
enjone side or the olfaeris thejottetttdeslhaf thefieiliric.'* 

In the coniBoii BoaouMi of jreapimtuMi, thedtttickgriaf 
^ dnaga b umottosd, iood exptraiifiii is aionbed tt9 lihe 
ooDtaBBctMns of ibe^ahdomindi timiseles. Now im ihe fifst 
place, ilie ^lasliQUy of tiie li»gs is jot .itelf aufficieDt £ar 
ibe pvspeM, jmd in ihc Becanif those is no.pnHif fof tfas 
necessity of liiase jii«iBlc» m <eitpkttCkm* 'U pnioeeds 
eqpnUy areli in caBes of inanitioiw when ^heir oontoaotion 
«0aJd jBibcar eiiiavga than dtminifib dm abdaminal ea^ityb 
and ill experimants' when tbey oie eafticely lemoved fcoai 

The faeaa^ol contrivanoe in llie shape qS the Ahoisaia 
desoraca aiteftiion ; by being eonicali every dugrae of 
motioa in the dtapliea^^ iproduees a gmater effeot on the 
sine of the cbeiit than could oocur wens it of any other 
shape. 

The vacniun constantly thr-eatening in the ob^t, ^tthos 
from the sbrinkiag of the lungs of the contraction of the 
iQ4piratoi>y muacles, and I may add from the e^^pulsion of 
blood fiom the ^entvicles of the hearty will evidentljyr *be 
pae^eiite(^:notQaly by the fallingof tl)e vib&andibeaAeent 
of the diaphragm in tlie focoiariGase, and ingsessof ad^ 
ditiooal air into the bironchias in the latter, hot also by 
the course of vqnous blood iato the anriclos.; for ^ha 
venoud blood bei^g subject totbe full atnbospherie forassure 
aikhout the chest wUl necesaarily be dKiven into the aboit 
tp praM€}»t a vacnun^^^ the- aftertal blood is m^ Mie 

G 2 
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tame circumstances, but the propelling force of the ven* 
tricles prevents its retrogression. The atmospheric pres- 
sure on the blood-vessels creates a necessity for greater 
strength in the ventricles, as it impedes the progress of 
blood from the heart, but it thus facilitates its return. 
Thus the smaller pressure on the heart acts by the inter- 
vention of the blood, as an antagonist to its contracting 
fibres, dilating them when they become relaxed. 

By the tendency to a vacuum in the cavity of the thorax, 
what effect the heart loses by atmospheric resistance 
without the chest, is exactly compensated within, and 
thus on the whole the heart neither gains nor loses by all 
the various directions of atmospheric pressure. 

In the fcetus the case is precisely the same, althongh 
Dr. Carson has imagined it different, and thought it neces* 
sary to frame a little hypothesis to reconcile circumstances* 
The foetal lungs, experiencing no atmospheric pressure^are 
contracted to the utmost, and the diaphragm suffering no 
stimulus from the will on account of uneasy sensation 
arising from want of breath, is completely relaxed and 
forced upwards, to remove the vacuum, and the venoos 
blood without the thorax must, for the same reason, be 
drawn forcibly into the right auricle, preventing the 
vacuum which the shrunk state of the lungs, and the dis- 
charges of blood from the left ventricle tend to produce. 

The cause of the first inspiration appears to be the novel 
impression of cool air upon the surface, for if at any time 
we are exposed to a cold wind or plunge into cold water, 
the diaphragm and intercostal muscles instantly contract, 
and a strong inspiration takes place. The blood rushes 
into the expanded lungs, and being afterwards obstructed 
when the inspiratory muscles cease to act and the elastic 
lungs shrink, gives rise to an uneasy sensation, which is in* 
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stinctively removed by an other inspiration, and thus 
respiration afterwards continues through life. The fact 
of respiration commencing before the chord is tied, 
shows that neither the conjestion in the aorta, nor the de* 
ficiency of chemical changes, is the cause of the first in« 
spiration. 

The elasticity of the lungs is not sufficiently great to 
expel th^ whole of their air in expiration, whence they re» 
main constantly in a certain degree of distension, and 
the course of the blood through them is never completely 
obstructed by expiration. 

(C) It is now ascertained, that no oxygen is absorbed in 
respiration, but that it goes entirely to uuite with the 
carbon of the blood and produce carbonic acid. Mr. 
Ellis * contends that the carbon escapes from the vessels 
anc^ unites with the oxygen externally ; and my distin* 
gaished and excelientfriend Dr. Prout thinks this opinion 
corroborated by a fact stated by Orfila,t that when phos* 
phorous dissolved in oil is injected into the blood-vessels, 
vapours of phosphorous acid stream from the mouth and 
nostrils, which would hardly have occurred if the acid 
bad been formed in the vessels, as it would probably have 
remained in solution in the blood, not being volatile ;— 
the phosphorus was probably excreted from the vessels 
in minute subdivision, and united with the oxygen of the 
atmosphere upon coming in contact with it, producing 
phosphorous acid ; and the same may be imagined respect- 
ing the carbonic.;}: The quantity of carbon discharged, 
amounts in an adult man to 11 oz. in twenty-four hours, 
according to the experiments of Messrs. Allen and Pepys.§ 



* On Respiration, f Toxieologie Generale. % Annals 

of Medicine attd Surgery, vol. i. p. 155. $ Phihs, TVofM. 1868. 

ptndlSOQ, 



But. tbe "capacity' of the kogcspoa ^hiiafa: such calojtim^ 
tkeas aoef foimied^ appoanr txi ms giextly/avmrated. 

The use o€ the nitnsigsii lespked !» unkooim. The 
Hninreisalitjr (£ respiration or totniethii^ analogans- amtrnff 
li:fiag?bdngs> and ail die circumstances atte&diiig its-pert^ 
formance, render it probable, as Dr. Prout yasdy re- 
iiiaria> thatt it (kttssomeliiiiig more than discharge a Iktle 
MrpeoflaooBii earbonu He considers gatvaBism: as an ittstro* 
msmt exlenstvtly used tof tha vital principle^ and as>gsiht 
YasisHii amst be pvodocod by thd eoHibifiation ef:c8rbai 
with oxygen, as it is in the battery by d» union q£ tbe 
metsi mad; oxygsm^ one gPsBt additicmal purpose of respi- 
mtiofi. btcoami hvght j probable. 

Acconttng to BerzeUus^ the colouring matter ahxse 
pnEHlQeaiohaMge»o9o»lhe mx^ aod tk«l oalj when muied 
witktbeoAevooasdiboenli&of tdfielileodl^ ^ . 

Dv«.Pievt anil. Dix. Fyfe have foand the qoaniit|^ efi 
eacbome aeid gea expe/ieocid imifonn yariaticttB. it. im 
dimiaEished b; iiMreaiiy,teay snibstaoceftcontaioiiigaloolMl^ 
dvpresteng pasbiMH^ and fatigue, and ondergoes an> w^ 
onense fii>mdk^«-breaii titL nooayand a deerease from mom 
tilij sun-^flgl^ reuaiftiiig at the mimiattm; tiU.day^b(reak.t|r 

(3)f do tba^mbjeat oB all tbis;i paragraph see: nofie Bi. 

(E) The ecBpfttimentoensiBted> ku kiyxng the long* cDfl»f 
ptetely bne^andtauppQirtiisg life hf contuKiing. respinuaose 
a rt i fi cia M y. Hoohe vmneA it hy pvicking^ ifae swAmmc oi 
tbelangav andifitfciag » contuiaed. atream of airthnagb 
themu. TUe fioHecwing a» the words oB Hmveyv '^ht 
waakk. $Bpf$aLf diattbtase of expisatfaNi) is. te paii£f aoik 
wntiiaCe ite bloody bysepeastiagf front tt the^e aoniaas 
and fuliginous vapours.'' 



1814. Diuert. Itumgwr. &c. Edinb. 1814. 
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SECT. IX, 

OF THE VOICE AND SPEECH. 

16£« Wb li«t€r desoribed the chief itee of resptnrtion; 
We rftalt hereafMrmendon how far* it cdhtriUiites t6 the 
ooBTeFsion. of th^* chyle idto bk>od>- a6d to the s^tpport of 
afanost the wbole tlses of ikftturied funotioti». Its oAer 
uses are at present to be considered. 

And- fir8t> respecting^ the voke. * Thir takes phice- after 
^bifftlpi^ and' proceeds fronrthe hmj^s^ as was observed* lon^ 
ago by Aristotle, who called those aniihali only vocal^ 
wiiich^ brelttUed by means- of lungs; The voice is> jiro- 
periy speakirigp^'a §omA,' formed^ by mieans of elqpiratioi^ 
in' the tatynTj which ik a most beautifully conMrocted 
oi^gan; fixed upon die top of the- wmd^tpe^ Ithca-oaprtiA 
upoD'tf pillar. *f 

V&Sfi TUe= laryiix is composed 6f vartobi caartihtges} 
i^hid^i bdin^ united- together iii the fbnAj^ay itwefr^of a 
little box,:]: and supplied with a considerable andwoodei^ 
ful apparatus of muscles,^ may bef moved altogether, or 
separately, according to the variations of the voice; 

•*'TA\ Voung in TKe ^HUs. 'ffans. I8O6. P. 1. 

f fdixu Marg. ^usch JjeJikichanismo ChrgSni vocii kujuspie Pitno' 
Hone': (jrroning. 1^70. 4to. 

{* Soeinmerring*s Icones OrganorUfd' 6usiut et Vocti* FtdSicou 
1808. fol. 

f « ft AMitrt'^ nV.Mksm) Ta«rX. fl%^ V^i': lW.*:^.fig. 
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154. The part of the larynx roost concerned in pro- 
ducing the voicCi is the glottis, or narrow opening of the 
windpipe, having the epiglottis suspended, and, in a 
manner, fixed upon it. It is clearly ascertained, that the 
air, expired from the lungs, and striking properly upon 
the margins of the glottis, becomes sonorous. 

155. But it has been disputed what changes the glottis 
undergoes in modulating the voice. Whether it is alter- 
nately widened and constricted, as (^alen and Dodart 
supposed, or whether, according to Ferrein, the van* 
ations of voice are effected rather by the tension and 
relaxation of its ligaments. 

The latter, consistently with his opinion, compared the 
larynx to a violin ; the former, more consistently with na^ 
ture, to a flute. * 

Every thing considered, we must conclude that the 
glottis, when sounding, experiences both kinds of changes; 
since the grave and acute modulation of the voice must 
depend very much upon the alterations produced in the 
glottis by the ligaments, especially the inferior thyreo- 
arytenoids, (the vocal chords of Ferrein,) and by the cor* 
responding modification of the sifntses or ventricles of the 
larynx, f 



* KraUensteia Tiewed the glottis and larynx as a kind of dram« with 
its head bisected. Teniamen de Naiura et Charactere Sonorum LUte^ 
raruM FocaHum. PKtop. 1781. 4to. I would» in some sense, compare 
it to an Eolian haqp, particularly one of the description found by La* 
billaidi6re in Amboyna. Voyage h la Recherche de la Peroute. T. i. 
p.3S6. 

f -See some experiments made at Gottingen with the view of settling 
this ooatnwersy, in J. G, Runge^s Dissertation De Voce l^utpu Oiv 
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156. That every degree of motion in the glottis is di* 
rected by the numerous muscles of the larynx, is proved 
by the beautiful experiment of tying or dividing the re- 
current nerves^ orparvagum,* and thus weakening or de- 
stroying the voice of the animal (A). 

157* Man and singing birds have the power oi whistling. 
In the latter, it is accomplished by a larynx placed at 
each extremity of the wind-pipe, and divided into two 
portions. The foflpier, though possessing a single and 
undivided larynx, has learned, I imagine, to imitate birds, 
by the coarctation of the lips, f 

158. Singing, which is composed of speech and an bar* 
monic modulation of the voice, I conceive to be peculiar 
to man, and the chief prerogative of his vocal organs. 
Whistling is connate in birds; many of them may 
easily be taught to pronounce words, and instances have 
been known of this even in dogs. But it is recorded, that 
genuine siiiging has once or twice only, then indeed but 
indifferently and with the utmost difficulty, been taught 



ga$ns. L. B. 1763. 4to. Also consult Jos. BaUanti, in the Commeniar. 
InstUuii Bonon, T. vi. Vicq-d*Azyr in the Mem. de PAcad. des 
Sc, de Paris. A. 1779. 

* Respecting this celebrated experiment^ anciently made by Galen, 
consult among others W. Courten, in the Philos. Trans, N. 335. Mor- 
gagni. Ep. Anatom, xii. No. 20. P. F. Molinelli^ in the Comment. 
Jnstii. Bonon. Tom. iii. J. Haighton, in the Memoirs of the Medical 
Society ofLondon^ T. iii. 

t llie larynx, even among the most ferocious people, is capable of 
imitating |he sounds of animals. 

Consult Nic. Wisten, Noord en oost-^Tartarye ed. 2. Amst. 1706. 
Tol. 1. p. l66» respecting the southern inhabitants of New Guinea, cal- 
led Papus. And J. Adair, in his History of the American Indians, 
p. 309, respecting the Chotkah uibe of North America. 
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to parrots ; wbilci ob the other hand, sewreely a barlmrous 
natioi^existSj m which singiog. k not commonf^ * 

159* Speech is a sing^ilar modifioation of tihe vcfioe^'ad^ 
justed to the formation of the sounds of letters^ by the ex-* 
piration of air through the mouth or nostrils> and in a 
great measure by the assistatMie of the tongue, appUed 
and struck against the neighbouring parts^ the pakite' a^ 
teeth in particular^ and by the diversified action of tba 
lips.f 

The difference between voice aftid speech is therefore 
evident. The former is produced in the larynx 9 tbe 
latter by the singular mechanism of the organs above de- 
scribed* 

Voice is common both to brutes and man, even imrne-* 
diately after birth, nor is entirely absent in those wTetoh^ 
infants who are born deaf. But speech follows only* the 
cultuife and employmient oi reason, and is oon&equeiidy^ 
like it, the privilege of man in distinction to^the r^t-of 
animal nature. For brutea, natujfal itistinct is^suffid^eht; 
but man, destitute of this and other means of supporting 
his existence independently, enjoys the prerogative of 
reason and langtiage; aWd following, by theiir iheansj Mi 
social destimition, is enabled tb form, as it were; and" ma^ 
nifest his ideas, and to communicate his wants to ot&ers 
by the organ of speech. 



iMLA 



* I have in my hands the testimony of most'rcfspectdbl6 tfat^ftlkrd, ii( 
regard^ for instance^ to the inhabitants of Ethiopia, Gr^nlatid, CiaYiadajt 
California, Kamtschatka, &c. and therefore WOndef at the assmlott'df 
Rousseau, that' singing is Dot natural to man. DlctioAif, di Mitsi^e 
T. i. p. 170. Genev. i79\\ \2ino. 

f ' See ftich. Payne KxtighCs Jkal^iicai Ssstiijf on the Gnilt Alpfyi 
leL Lond. 1791. 4t0. p. 3. 
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16Q. Tbe meehaeiaiB * c^ speech aad artieulation k 90 
intrieate^ and so littid undcfstood^ that even the cUvkioB 
af letteiSj aod their distiibutioa ioto elaMei^ f is attended 
wkb moch difficulty. 

The divieton, however, of Ammanii>4^ into vowelty 
8etti*i^wek| aad eensoaailtft^ ia very natural : 

I. He divides the vowels % into iimple, a, e, i\ y, a, u, 
and mixed, a, 0, ii. 

These are foaned' simply by the voicb. 

The s»mi«voweh and eonsonaofts are articulaAcd by the 
OMcbaniimiof spsucH. 

U. The aemii-vowels are naiuil^ m, Hj ng, (it before g^ 
wUchuf aeavly related to it,) that i^ the labio-nasa}^ m^ 
the dente-nasal n; and the gutture-nasal ng;. or oral 
i^imgfuiyr, f;.that is>. r with a vibration of the tofigae; 
9i If with the to^tte less moved-. 

III. The consonants are distinguished into hissing (pio^ 
UMmoedi in sacoeasioa) k, g, ehy s, $ch^ f, %. pfc ; that is h, 



* Consult F. Mercur. ab. Helmont's Alpfmbtgiv vere NatmafU He- 

Joach. Jungit I)o:t:a«co/n(s?/ty£ici8lfinorf 5 (1662.} 4to. Append* 
Seotion i. P. ii. fol. G. iL g« 3. 

J. Wallis' Grammatica Lingua AnglicantB, cut prcBfigiiur de /•- 
quela s, sonorum omnium loquelarium Jormaiione fract, gramma^ 
tko^hytktn. £d:6iLond; 1765. 8V0. 

Gottl. Conr. Chr. Storr. De Formatione Loqueloe, Tubing. 1781. 4to. 

•f^ K. O. Antony Uttr Spruvhf in liickstchi tn^ Oesehtchterdtr ^fens^ 
ckeith, Gorlitz. 1799* 8vo. 

B#i Diamin*$'T0mpi&'ef Nai1ir», Additi Ndt&Sfp. 119. 

X Ris Surdus Loquem. AmBtc l(99l«' 8¥0. yfkhi\(»Bi$9€rtiie'L&^ 
^mfku:lk 17O8W 

jjk IWipcctiag.-tbsir f<irmtlion>. oonsttk Clm l^eo|^* Kcafeeaslela^ 
Tenianm^ reBamatoaAedabevci 
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formed in the throat, as it were a mere aspiration; g and 
ch true consonants ; s, sch, produced between the teeth ; 
f, t?, phf formed by the applirat ijn of the lower lip to the 
upper front teeth : and explosive^ (which are, in a manner, 
at once exploded, by an expiration, for some time sup- 
pressed or interrupted,) that is, k, 7, formed in the throat; 
df t, about the teeth; p, b, near the lips; and double 
(compound), a*, z. 

161 • We must just mention certain other modifications 
of the human voice, of which some, as hiccup and coagh, 
belong more properly to pathology than to physiolc^y, 
but are very common in the most healthy persons ; and 
others, as weeping and laughing, appear peculiar to the 
human race. 

162. Many of these are so closely allied, as frequently 
to be converted into each other ; most also are variously 
modified. 

In laughter there is a succession of short and abrupt ex* 
pirations. * 

Coughing is a quick, violent, and sonorous expiration, 
following a deep inspiration, t 

Sneezings generally the consequence of an irritation of 
the mucous membr<«.^*^ of the nostrils, is a violent and al* 
most convulsive expiration, preceded by a short and vie- 
lent inspiration, j: 

fftccifp, on the contr ry, is a sonorous, very short, and 



• Fr. Lupichius De Rism. Baa^l, 1738. 4to. Jhnii det Cnue$ 
Pkysifmet c/ Morales dm rirt. Amat, 1788. 8vo» 

t J. Mekh. Fr. Attxecht (Pines. Haller.) Experimemim m vins Am^ 
m mi^t ctroa imsm 9rgamm expUnmim uutitmim. GottiQg. 1751, Mo^ 
I Marc. Bciu. L. J. PoruZ>e StnimimiUme. BkiI, 1755. 4101. 
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almost convulsive inspiration, excited by an unusual irri- 
tation of the cardia. * 

Weeping consists of deep inspirations, quickly alternat- 
ing with long and occasionally interrupted expirations, t 

Sighing is a long and deep inspiration, and the subse- 
quent expiration is sometilnes accompanied by groaning.% 

Nearest in relation to sighing is gaping,^ which is pro- 
duced by a full, slow, and long inspiration, followed by 
a similar expiration, the jaws at the same time being 
drawn asunder, so that the air rushes into the open 
fauces and the Eustachian tubes. It occurs from the 
blood passing through the lungs too slowly ; v. c. when 
the pressure of the air is diminished, as upon very high 
mountains. A peculiar feature of gaping is the propen- 
sity it excites in others to gape likewise; arising, no 
doubt, from the recollection of the pleasure it produced. 



NOTE. 

(A) M. Le Gallois has ascertained that the division of 
the recurrent nerves frequently proves fatal in animals, 
and that its effect is to paralyse the arytenoid muscles, 
thus relaxing the ligaments of the glottis, the aperture of 
which is therefore diminished. This effect, however, va- 



♦ C. J. Sig. Thiel De SitiguUer. Gotting. 176I. 4to. 
t J. F. Schreiber De Fletu. L. B. 1728. 4to. 
X Dav. C. Imm. Berdot De suspirio, Basil. 1756. 4to. 
§ Just. Godofr. Giinz (Praestde Walthero) De Osciiaiione. Lips. 
1738. 4U>. 



ries with the kind and age of ifhe animifl, Th^ danger 
diminishes as the animal is older ; and^ after a certafai 
age, little incTWiTenietice fbllowBi*. 

The toktior ligaments ctfthe glottis are ifhedhief soiwc* 
of the twee, for in blowing into the trachea and larjpsx of 
aB animal a slight sotmd onlj is heard, utiless yon ap> 
proximate the arytenoid cartilages to each other, When a 
sound somewhat analogous to the voice of the animal wlH 
he ppodnced, and more acute in proportion to thehr ap- 
proisimation : and ft will lie seen, at the same time, that 
the sound is caused chiefly -by the vibrations of the infe- 
rior ligaments of the glotris. Again, an opening befdw 
the inferior ligaments destroj^s the voice, while one abov^ ^ 
it, even through thfe epiglottis, superior ligaments anfl 
arytenoid cartilages, has .no such effect. In grave toneiJ, 
the whole length of the infefior ligaments may be ^een in 
a dog to vibrate; in more acute, the posterior part only; 
and in very acute, mefely the aiytenoid extremity, the 
opening of the glottis being of course lessened in the same 
proportion. These circumstances depend upon the thyro- 
arytenoid muscles, which rim on each side from the ary- 
tenoid to the thyroid cartilage and from the lips of the 
glottis (and indeed also- the superior ligaments), being 
covered by an aponeurosis, and this by the mucous mem- 
brane. In proportion as the$e contract, they becooiQ 
shorter and more tense, and lessen the mouth of the glot* 
tis ; but the complete closure of the glottis at the back 
part is effected by the arytenoid muscles, which connects 
the two arytenoid cartilages.f As all these are voluntary 



T r ' ■ > I »iy » , « 



• Experienoti sm le Princ^e de la Fie, Par M. Le GalloM^. 
^ Theie obftecvatbas of M. Majcndie's are contradictory* to thosf of 
M. Le Gallois. 
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muscles^ the division of their nerves destroys the voice. 
The division of the recurrents, which supply the arytenoid 
muscleS| is sufficient for this purpose ; but, in some in- 
stances, a sound still remains similar to what may be pro- 
duced after death by blowing tbrough the larynx, after 
approximating the arytenoid cartilages, and must be ow- 
ing to the action of the arytenoid muscles, which are 
supplied not by the recurrent but by rtie laryngeal nerves. 
As these muscles are the chief means of contracting the 
posterior part of the glottis, and producing the ipgyst acute 
sucmds, .>the division of the laryngeal nerves destroys al- 
most idl aQvte sounds and renders the voice grave. 

^ It is therefore evident that the larynx represents a 
Feed with two plates, tlie tones of which are abute in pro- 
pertion as the plates are short, aad grave in proportion as 
they are long. 'But although this analogy is just, we 
must not imagine ithat there is a perfect identity. In fact, 
common reeds are composed of rectangular plates fixed 
on one side and free on the three others, while the vibrat- 
mg plates of the laryi^x, which are also nearly rectangu- 
lar, are fixed on three sides, and free on one only. Be- 
sides, the tones of common reeds afe made to ascend or 
descend by varying their length ; but the plates of the 
larynx vary only in breadth. . Lastly, the moveable plates 
of th.e reeds of musical instrnnpients cannot, like the liga- 
mepts of jtl^ glottis, change every moment in thiqlj:ness 
^4 el^tiiGity."^ Xli^ eloagjOktion and shortening of the 
traokea and of the cavity between the glottis and the lips, 
and the changes of the epiglottis and of the ventricles of 
the larynx, must affect the voice, 

t Pr^ S¥rtien^€ de phyAiQkgie, p£ur F. M^andie. T. 1. 
p. 2l6. seq. 
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SECT. X. 



OF ANIMAL HEAT. 



163. Man; the mammalia, and birds, are distinguished 
by the natural temperature* of their bodies greatly ex- 
ceeding that of the medium in which they are accustomed 
to exist. Man is again distinguished from these classes 
of aninuds, by possessing a much lower temperature than 
they; so that in this climate it is about 96° of Fahr. 
while in them, and especially in birds, it is considerably 
higher.f 

164. This natural temperature in man, is so constant, 
equable,^ and perpetual, that, excepting slight differences 
from variety of constitution, it varies but little, even in the 
coldest climate and under the torrid zone. For the opi* 
nion of Boerhaave, that man cannot live in a temperature 



• W. B. Johnson's History qf Animal Chemistry. Vol. iii. p. 79. 

f The torpid state of some animals, during winter, is of course an 
exception to this. Most of the functions cease or languish considerably* 
and the animai heat is reduced nearly to coolness. This well-known 
circumstance prevents me from acceding to the opinion of the very acute 
J. Hunter,— that the animals which we call warm blooded, should ra- 
ther be called animals of a permanent heat under all temperatures. On 
the Blood, p. 15. 

I J. B. Van Mons in the Journal de Physique, T. Ixviii. I8O9, 
p. 121. 
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exceeding his own, lias been refuted since the admirable 
observations* of H. Ellis, the celebrated traveller and 
fonnerly the captain of the George, by the remarkable 
experimentsf of many excellent physiologists.l This 
striking prerogative of man is evinced by his being re* 
stricted to no climate,- but inhabiting every part of the 
earth from Hudson's bay, where Mercury freezes, and from 
Nova Zembia, to the scorching shore of Senegal. 

165. The explanation of this circumstance is equally 
simple and natural, and founded on the doctrine which 
makes the lungs the grand receivers, or focus, and the de* 
composition of the oxygenised portion of the air (148) the 
source or fomites of our heat. 

166. For, as tlie oxygenous part of the inspired air is 
decomposed in the air cells of the lungs, in such a way 
that its base, which by its union with latefU caloric was 
before aer>form, now separates from this caloric, it would 
appear that, by this decomposition, one portion of the ca- 
loric is rendered sensible in the bronchiae, while the other 
enters in a latent form into the blood, circulating in the 



• Philos. Trans, vol. i. P. ii. 1768. Am. Danlze had preriously 
made the observation in regard to brutes. Exper, Calorem Animalem 
Sptctantia. Lugd. Bat. 17^4, 4to. Also Benj. Franklin*s Expetiments 
and Observations on Electricity. Lond. 17f)9) 4to. p. 365. 

t Duhamel andTillet, in the Mem, de VAcad. des Scicnc, de Paris, 
1704. 

Blagden and Dobson. Philos, Trans. 1765. 

J The heat of the weatlier, cveu in Europe, occasionally cxceeils our 
natural tenii)erature. This was the case on the third of Aug. 17^3, at 
noon, when I was on the Luccrn Alps, in company with the excellent 
Schnyder de Wartensce. The thermometer in the shade stood above 
100^ Fahr. and when applied to the body, invariably sunk to g?'^. 
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innutneiable and delicate net^works' of the pulmonary vei^- 
•ak.* 

l6r. When ^e aicjrgemsed blood thus charged Wrtk 
liAtnt heat oirculMes thfougb the aortic syiV&oA, it a<s 
quitOA carbon in the wtiall v«9»eis and setfr ft e6 rtraefc of 
the kit45»t.heat whi<^ it had receivfed; in this- Way feoitr 
animal heat prinoipaUy produced«t 

168. Its productioft and regulation, however, appear 
maeb^ inHueneed by the secretion of fluids from the Wood, 
both those which are liquid and destined to solidify by 
-assioulation and nutrition^ and those which are pertftlft- 
neatly elastic. 

160. Since these changes are effected by the energy of 
the vitcA powersj the great influence of these upott'our 
temperature must be easily perceived. J 

• See Lich«nberg?8 Aiiimadversions. upon thi« part of Crawtbrdis 
TheMy, m his notes to Erxlebcn's AnfAngngr. d&f Nuturleh^ei p. 447. 
ed. vi. 

t HeDca th& constant coldness of thoec' wretchod beings who* labour 
under the Hue disease, which arises from a mal-conformation of the 
heart. Sometimes the septa of the heart are imperfect^ sometimes the 
aorta arises with the pulmonary artery from the right ventricle, as in 
the tortoise. In such instances, the chemical changes cannot take 
place in the lungs. Among innumerable instances of this lamentable 
disease, suffice it to quote J. Ab^rnethy*s Surgical and Physiological 
Essays, P. ii. p. 158, and Fr. Tiedemana. Zoologie, T. i. p. 177. 

X I have formerly treated of the influence of the nervous system upon 
anima Iheat, in my Specimen Physiologic Comparatce Inter Animaniia 
Calidi ©* Frigidi Sanguinis, p. 23. 

See the same confirmed by many arguments in Magn. Strom's Theoria 
Inflammationis OoctrincB de Calore Animali Super strucla, Havn. 179^, 
Svo. p. 30, sq. and by the much lamented Roose, in the Journal der 
Erjindungen, &c. T. V. p. 17. 

Consult also Dupuytrem in. the Analyse des Travaux de VlhstituU 
1807, p. l6. 
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tfoii «f^tl)^ tthHM f4?s^s^ And ihe Mrivei^oft of <firygi»- 

For the reth^^rtHAble {rtletk^IMM of t6e stftbHtiy of Ml 

t!Mfi]pet«tttii^,^ (p^YtftiM bjr ^- theMhOM^ton mK ms» by 
t9f^ s^tiftt^ of tdcreh) whicb^m^^ bcr fitllaeioiM^V-othifr it m 
tfibine^ inieiiesttted kf di^ hem of sumiiie^ or dimirristfeil 
by th^ciold df #iif«er> but found s^Mne^men'oV^Aitd ink 
et^sM <m-kattitriUm>in ofM wtucnr^t demoifistiate that th^ 
action of the minute vessels varies according to tlie tfMf^ 
pfeiratlMf^ of the meiliMirtt which we Ave p^lneed : n^^iXiat, 
wfeeli 6]ip0^> to a» k>w tMfperattfre' (by which theiMtofi^ 
is priobAbly a«igttieilied) more oi^yge^ i^ e^tithMffSd fijfr 
c^ttfcort- attd ittore hettt eriN^^lVed^ iHiile in* af high aiid ikjL- 
bifittftitt^ teatpetB^tt t^is ei^hmg^ is d4«iitli»h^d^ affd 

171. ll^e fOHMin WhicU cdVtf^« the body^Ufi^ the ins- 
terhri surface of the aKmefUeify canal, ^mkk^fMy eohtr^- 
butes; if we are not much mistaken, to regniatcf otif t^il^ 
j^fature. For both theie ofgdvis^ iM supplied wJtK'aa 
immekii^ie numbeif of blo<]^i>ve»3efey beifi^ aBalogoois' iit thfti 
r^pe^t CO the lungs^ and fnre so ititiiiM^tely connected with 
the lungt by mean^ of syiiiparby>§ an in some deg^^ to 



I ■ > 



♦ Sec drawfifd lii thft Phiioi, Trdiii. Vol. IkkK p'. ii. 

f G. Pfokd's Escp'eHvKenta Ph^^tb-Medii^ db SleciHeiimerei tMm 
Ammalu Wirceh. 17B8» 8vo. p.Ql* sq. 

X C. Ferd. fiecksr i>tf Ejfeciibw Galons UFriiom EeiierniiH'e. h. 
Gott 1803> 4io. and Wm. Fr. Baur On the same suljtci, ib. eod. (holh 
hmol&ed with the RoyUl Prite)* Mich. Skjekforifp. Dissert* Sisiens 
Hm FHgoris incitantem. Hafn. 1803, Svo* 

.^ J. €hp. Goeschea^ (Pixf. Ph« Pr. M«dkel) Pulmbnum cum €ktte 

H 2 
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perform apart and occasionally the whole of some of their 
functions in their room. This is exemplified in adults 
labouring under nearly total consumption, or other violent 
affections, of the lungs, and nevertheless existing for a 
length of time, almost without respiration.* 

172. This opinion respecting the action of the cutaneous 
vessels in exciting, moderating, or almost extinguishing 
our heat, receives much support from the physiological 
and pathological facts of some parts being frequently 
of a higher or lower temperature than the rest of the 
system. 

Thus we must attribute the coldness of the dog's nose 
to the specific action of its own vessels being modified 
differently from that of the rest ; so on the other hand, the 
burning sometimes of the cheeks and sometimes of the palms 
of the hands in hectic fever, to the locally increased action 
of the vessels ; not to mention other phenomena of the 
same description, v. c. the heat of the genitals during the 
venereal oestrum, and the irresistible coldness of the feet 
in certain diseases. 

173. The alimentary canal is the only internal part, be* 
aides the lungs, exposed to the contact of the atmosphere. 
There is scarcely occasion to prove that it is so exposed^ 
and that we swallow a considerable quantity of air. 

The air, when swallowed, is decomposed in the stomach 
and intestines, so that, during health, it soon loses its 
elastic form : not, however, when the capillaries of the 
canal ace debilitated, or when it exists in too great 
quantity. 

The extraordinary congeries of blood*vesseIs in the 

* ■ • -■-.-■ , ^^^ 

Comnterdum, Hal, 1789, 8vo. But especially J. D. Brandis. Paiho^ 
togie, Uanib. 1808, p. 3\6, sq. 

• See, for instance, Taccoai in tht C9mment. tnstii. Bwiomens 
Vol. vi. p. 74. 
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intestines, on their internal surface which is usually be* 
lieved equal to the external surface of the body, agrees 
very well with this idea. (A) 



NOTE. 

(A) No phenomenon in living bodies is more remark* 
able than their peculiar temperature, and no one was of 
more difficult solution before the progress of modem 
chemistry. 

If two different bodies are placed in a temperature, 
higher or lower than their own, for a certain length of 
time, they will, at the end of the period, be found not of 
the same, but of different, temperatures. That which has 
the higher temperature, is said to have u smaller capacity 
for caloric; that which has the lower, a greater cupa* 
city. To raise the former to a given temperature, there- 
fore, requires le«s hcnt than to raise the latter to the same 
degree. 

The temperature of solids is more easily affected by a 
given quantity of heat, than that of fluids, and the tem- 
perature of fluids than that of aeriform bodies : or in other 
words, solids have a snialicr capacity for caloric, than 
fluids, and fluids than m^riform bodies. If, therefore, a 
solid becomes fluid, or a fluid aeriform, it absorbs a great 
quantity of heat, though its temperature remain precisely 
the same. And the converse holds ecpuiliy goo<l,— if an 
aeriform substance liccomes liquid, or a liquid solid, the 
heat which it before contained is now (from the diminished 
capacity of the body) much more than sufficient for the 
temperature which before existed, and the tem[>erature of 
the body accordingly rises. 

In respiration, the dark blood of the pulmonary artery 
darts with a portion of its carbon, and acquires a florid 
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bM. TbU QJirbon unitQ» wi|h th^ o^ffgw pf ^be ifi«pira4 
air» »nd forms onrboQic oeul, whi^b is ^i^pirod witb thi^ 
other constituent of the atmpBplier^p*<">iuU'0^pw 0t %zQt/^, 
—which appears to have ej^perienced no change from in- 
spiration. 

Dr. Crawford rendered it probable, by his experiments, 
thl^t tl^ arteiiiiU blood has a larger capacity forcaloi^c 
than ihe veupus ; and commoo air, tbap carbqpic aqid 
gfMi. Wlien, th^efure, the cfirbou of th^ venous blood 
unites with the oxygen of the air and forms carboqic mud, 
the loBs capacity of %\ih ihan common air for ^oric, must 
oanse qu increa^io of tainp^ature, but tjie blood haviog 
qhaiigcd from venous to arterialj has acquired a greater 
oap^iuity Uma beforti;^ and al^prbs tlie hi^at given out by 
tbp carbonic acid. The blood, of course, doe3 not become 
wavHi^^r, because the heat is not more than sufficient 4i> 
rendt^r it^ii temp^ratur^^ equal to what it was previously ^ 
and ind^ it is not quite i>utbciqnt for this, for the arterial 
blood of the pulmonary veins is geiierally two degrie^ 
lower tbau that of tl^ pulmonary artery. 

The body in ttm way acquire a fund of beat, and yet 
lU^ lungs, iu which it is acquired, do not experience any 
olevation of temperature. 

The art^iul blood, charged with much heat whicdi if 
not sensible* circulating through the unall vessels, beoomoi 
^qaou^-*^acquires a dark hue, and its capacity for beatia 
^imioisbed \ coiwequeiitly its lomperaturQ rites : the heat 
urbicb was previously latent, is, fjrom the decrease of capa* 
city^ aafficieut to raise its t^nperature^ and is evolved*. 
In tbia mode, the loss of beat wbi<^ ocours frum ibe in- 
ferior temfnecatiue in whieb we live, i« compensated* The 
fresh supply is taken in at the Ittngs* aud bsought into UM 

it the sMRule veii%bi« 
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-Of ktie^ ibk theory baa been brought into discredit* 
AU eiq^ecimwts upon ibe ca{)acitiei of bodies for beat^ 
aiie v^ry d^Iiaate and liaUe to error; and the opinions of 
Crawford on ibis j>oint, with respect to the gases, have 
bet^n denied by M. M. de la Roche and Berard, and by 
Dr. Davy, with respect to arterial and venous blood.* 

Mr. Brodie out off the communication between the 
brain iMid lungs of .animals, and continued respiration arti* 
Qd#lly4' Th^ usual ohemical changes continued in the 
lilPS^ upon (h^ blood, nevertheless ttie temperature of the 
animals diminished^ and even more rapidly tlian if the 
r^piration h^ not been continued, owing, he says, to the 
sncices^iop of popl air sent into the lungs. He therefore 
qopgluid^s, that ai^imal heat depends much more upon the 
^enrou^ energy than u.pon the chemical changes of the 
l^pod. But Le Galloit) asserts, that under artificial respira- 
tion the temperature fall^ if every part remain uniajured» . 

M.^y pidr'cumstances favor the doctrine of Crawford. 
^ high teuiperature^ we have less necessity for the evo* 
\\i%\^n af heat by Uie chennic^ changes of the blood and 
^Mii whereas, in low temperatures, as more beat is re* 
qi^irj^^ to sustain the natural degree of temperature, the 
comical changes are more necessaiy; accordingly, in. 
v^y high temperatures, the arterial blood remains artisrial, 
«^s la^ ^Qrid in tlie veins as in the arteries, and the inspired 
S4f ^Jess yit^ted ; in low. temperatures the venous blood 
if ir^fjtyejwely 4af k, apd the inspired air m(^^ vitiated4: 

Rit. Crs^fprd states, that the chemical prpoeas of respi- 
ration may, in certain cases, b^ the m^ans of oooUfig tj^e 
body. If the pulmonary exhalation is in very great 



wi » « w < ■ »»■ ' . f m* n 9 ' m mw" > > l » ■> 



• Philos. Trans. 1814. f Philos. Trans, 1812. 

X Crawford on Animal Heat, P. 387» sq. 
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abundance, it will carry off so much of the heat given out 
during the change of the oxygen into carbonic acid, that 
there may not be sufficient to saturate the increased capa- 
city of the arterial blood ; this will therefore absorb heat 
from the system, as it passes along, till its temperatiure 
equals that of the other parts.* 

The temperature is also regulated by the degree of per- 
spiration, and the momentum of the blood, &c. In pro- 
portion as more vapour transpires from the skin, will 
more heat be carried off: and as the sum of the quantity 
and velocity of blood in any part is greater, the tempera- 
ture of that part will be higher. Whether Crawford** 
theory be correct or not, the production of animal tem- 
perature must still be as evidently a chemical process as 
changes of temperature among inanimate bodies. But 
this does not prevent it from strictly deserving the epithet 
vital, because it is regulated by the vital powers of the 
system, although through the instrumentality of chemical 
changes. If the high temperature of an inflamed part is 
^owing to the increased momentum of the blood, yet this 
increased momentum is produced by the vital powers. As 
there is less vigour in old than in young persons, and in 
remote parts than in those which are near the centre of 
circulation, the momentum of the blood is less in the old 
than the young, and in parts remote than in parts near 
the heart ; hence the temperature of the old falls short of 
the temperature of the young, and is stated to be in all 
persons lower in proportion to the distance of {>arts from 
the centre of the circulation.f 

• L. c. p. 388. t Dr, Davy. Philos.Traris. 1814. 
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SECT. XL 

or THE CUTANEOUS PERSPIRATION. 

174. The functions of the skin, which affords a cover- 
ing to the body, are so extremely various, that ihey can- 
not all be easily described with advantage in one chapter, 
but each will far more conveniently be considered under 
that class of actions to which it belongs. 

For, in the first place, the skin is the organ of touch, 
and will be examined in this view, under the head of 
animal functions. 

It is an organ of inhalation, and in this point of view 
belongs to the absorbent system, to be spoken of among 
the natural functions. 

It is likewise the organ of perspiration, and on this 
account related in many ways to the function of rc^spira- 
tion, and may, we think, very properly follow it in this 
place. 

175. The skin consists of three membranes. The co* 
riunif internal; the cuticle^ external; and the reticulum^ 
intermediate. 

176. The cuticle or epidermis,* forms the external cover- 
ing of the body, is separable into lamell8e,t and exposed 



* Al. Monro Pnmus, Oraiio de Cuiicula Humana. Opera. 
English edition. Edinb. 1781, 4to. |). 54, sq. 

t Among others, consult J. Mitchell, ia the Philoi, Tram* Vol. 
^\m> p. 111. 



to the atmosphere, the contact of which can be borne by 
scarcely any other part, if you except the enamel of the 
teeth. For this reason, the internal cavities and the canals 
which communicate with the .surface for the purpose of 
admitting air, especially the respiratory passages, and the 
whole of the alimentary canal, the tongue, the inside of 
the cheeks, the fauces, ami the organ of smell, are covered 
by a fine epithelium, originating from the epidermis.* 

177. The texture of the epidei:mis is extremely simple, 
destitute of vessels, nerves, an^ of tiue muQoup web, and 
consequently but little organized; very peculiar, how- 
ever,t remarkably strong, considering its pellucidity apd 



* Abr* Kaau> Perspiralio Dicla HipppcFatl^ p. ?• 

Lieberkuhn, De Fahrica Villor, Inlcslin. Tenuiuniy p. I6. 

Cruikshank*s Expts. on the Insensihle Perspiraiion, p. 5. 

Rudolph, Reisehemcrfcungen. T, i. p. 29> J'^O. 

Jens. W. Neergaard, Vergleickende AnaK der f^erdauufigswerkzeuge, 
p. 21, & alibi. - . 

t The very ^ei^e epidermis of spin^ immense auimals con$ist9' of 
vertical fibres^ whiqhj in acrapgement^ SQmevvhat re3efnble the str\)C? 
tare of the Boletus igniarius. Its internal surface is porous and pencr 
trated by the filaments, in appearance silken, of the subjacent corlum. 
This is remarkably exemplified in a preparation now before me, taken 
from the skin of the balsena m^sticetus. The human cuticle, in certain 
diseased states, exhibits the same appearance as in the £Dglis)uiiMi 
called the Porcupine Man, who laboured under a cutiqular complMnt 
which he tr^omitte^ tp his cfiildr^n and graK)d-chil(k<t\* Vitfe W.^G. 
Tilesius* Beachreitung und AhhU^ung der helden sogefiannien Siachel-' 
schwein-Menschen (Porcupine Men.) Altenb. 1802. fol. 

The innumerable pblyedrical papilla and horny warts which I wit» 
nesse^ upon every part.of the $kia of thes^.brothers, ^cepting the hefd» 
the palms of the hands, and th^ ^oles of the f<^^t, bore some resemblance, 
tp ttie skia^f tl(e.^^phADt, e^pe^i^l^. about the vertex and forehead of 
the animal/ 



d^Iicai^jr, «p that it rfisists for a great length of tiioc 
maceration, suppuration, aud other modes of decay » and 
is reprodnmd mor^ eaaily than any other pf the similar 
parts. 

173. It is completely siii generis^ somewhat like a homy 
lam^IlHi, and adheres tp the subjacent cerium by the in-* 
terveajUcm pf a wiicusj and by numerous very delicate 
fibrilsi which penetri^te the latter.* 

The pores which Leuwenhoek imagined in it, do not 
e^ist ; but it allows a very ready passage to caloric, car* 
bonj bydrc^en^ and to matters immediately compQfted of 
these, v.c. pil* 

179. The importance of the cuticle to organized sys- 
teois, is demonstrated by its universality in the aniqial 
and vegetable kingdoms ; and by its being distinctly ob^ 
^vable in thf embryo from the third moiuh nt latest 
nfter conception.. 

190. The inper pcu^t of the quticle is lined by a fine 

mucous membrane, denominated from the opinion of its 

4ispov^rer, reiiculuif% MalpigJmnuttty and by means of 

which c^hiefly the cuticle i^ united more firmly to the 

coriuni.t 

Its nature is mucous, it is very soluble, and, being 

thicker in Ethiopians, may be completely separated in 



Similar alio are ooroi> and the brawny cuticle of the feet^ in those 
who walk barefooted. Vide Carlisle on the Production and Nature of 
Cenu IB the Mtd, FacU and Obtervatioru. Vol. vii. p. 20. 

# W. Hunter, in ih9 Med. Oburvaiiont amlJnguirus, vol. il. p. Sf, 
iq. tab. ). fig. |> a. The conjeotore of this eminent man, that tb« 
fibrils exsffte the penpurahle matter, 11, Lthiak, improbable. 

f Hence 1 have found the Epidermis of Albinos separate easily by 
the \imi of Ihe sun ; whereas in ntgroes, it s^aiedy does so on the ^« 
plication of « Wisteif. C. F. Mitchell, i. c. p. H)8. 
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thein both from the coriiim and cuticle, and made to ap- 
|>ear as a true distinct membrane.''^ 

18 K Our colour resides in it. In all persons the corium 
is white, and in almost all the cuticle white and semi- 
pellucid ; in Ethiopians, indeed, alone, it inclines to grey. 
But the mucous reticulum varies after birth, with age, 
mode of life, and especially with difference of climate. 

Thus among the four varieties into which I would 
divide the human race, in the first, which may be termed 
Caucasian, and embraces Europeans, (except the Lap- 
landers and the rest of the Finnish race,) the western 
Asiatics, and the northern Africans, it is more or less 

In the second, or Mongolian, including the rest of the 
Asiatics, (except the Malays of the peninsula beyond the 
Ganges,) tlie Finnish races of tlie north of Europe, as the 
Laplanders, &c. and the tribes of Eskimaiix diffused over 
the north of America, it is yellow^ or resembling box 
wood. 

In the third, the Ethiopian, to which the remainder 
of the Africanst belong, it is of a lazcny or jet black. 

In the fourth, or American, comprehending all the 



• B. S. Albinos Dt t-ede ^ Causa Coioi'n Xihiopum ei Carieror. 
Hotahiuifi. Lugd. Hatav. 1/37, 4to. fig. i. 

Sam,Th. Soeimncrring r>r/ die iorprrl. f'^ich'iedenk. des Negert 
rom KitTopaci, VA, t*. p. 46. sq. 

Some even of the moderns have assigned many lamina, and even 
diiferent kind^ of Ununje, to the reticulum ; as I^ieutaud in his Esfmit 
wiMi/«iHf^i(e^, p. 10:). ed. 176(); and Cruikshank, I. c. p. 43, gg. 

Oiliers make it oipinic* Vide Mich. Skjeklenip, I.e. p. 9a. 

^ S^ Nk. Fechlin, De HaHU d Colour JEik't&fnim^ ^i Fuig^H 
Njgntm. L. Kilon. 1^7» 8\-o. Camper's oration on the same jwljcct 
WfiRNMl in bis tkinn-Sckri/Ttm. Vol. i. P. 1. p. e i 4 ^ 
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Americans, excepting the Eskimaux, it is almost copper 
coloured, of a dark orange or ferruginous hue. 

In the fifth, or Malaic, in which I include the inhabi- 
tants of all the islands in the Pacific Ocean, and of the 
Philippine and Sunda, and those of tlie peninsula of Ma^ 
lay a, it is more or less tawny, between the hue of fresh 
mahogany and that of cloves or chesnuts. 

All these shades /)f colour, as well as the other charac- 
teristics of nations and individuals, run so insensibly into 
one another, that all division and classification of them 
must be more or less arbitrary. 

182. The essential cause of the colour of the Malpighian 
mucus, is, if we mistake not, the proportion of carbon 
which is excreted together with hydrogen from the co- 
rium ; and in dark nations being very copious, is precipi- 
tated upon the mucus and combined with it.* 

183. The corium, which is covered by the reticulum 
and epidermis, is a membrane, investing the whole body 
and defining its surface ; tough; very extensible ; of dif- 
ferent degrees of thickness; every where closely united, 
and, as it were, interwoven with the mucous tela, espe- 
cially externally, but more loosely on its internal surface, 
in which, excepting in certain parts, we generally dis- 
cover fat. ^ 

184. Besides nerves and absorbents, innumerable blood 



♦ I have given this opinion at some length in my work, De Gen, 
Human. Varielate Naiiva, p. 122, sq. ed. 3. Some eminent chemists 
accord with me, among whom suffice it to mention the celebrated 
Davy, in the Journals of the Royal Institution, vol. ii. p. 30. "In the 
rete mucosum of the African, the carbon becomes the predominant 
principle ; hence the blackness of the negro." W. B. Johnson, I. c. 
vol. ii. p. 229. 



Vc^els of ^btch We shall sfp^k berteafter, penemii^wits 
external siurfaoe, upon whii^h tbey are nbewny )af lifiilote 

itijectiotf) to fotm vei-y dtiht dUd delkiftei net^ \v^ Aii 

IS5. A \sM tinmbet of sebeCceou^^^ follicles alsib are-dtal- 
fer^ed thl^ttghout it^ which diffia^e over th« sldtf m oit/ 
thih^ limj>id^ and liot ea^ly dfying^f alldgmhfjt disl&Mt 
from the common dWeat^ and from thut Whkh j^tCisMiiib 
Att odor resembling the odor of gottt6> aild i^ pecliliar to 
certain p€urts only. 

186. Lastly^ almoi^t every part of the coiiuttt^ beirtft 
with various kinds of hairs^^j: chiefly short mtA^ AelielM, 
more or lesd downy, and found nea»rly ev^ wherfe but 
on the palpebrse,. penis, the palms of the band, a«d tife 
sole& of the feet* In some parts, they are long atod dfe*- 
fined for peculiar purposes ; such are the ca^llameuftflfl^ 
the eye-brows^ the eye-lashes, the vibrissftf, mustacbiw^^ 
beard, and the hair of the arm-pits and ptidenda; 

187. Man is, generally speaking, less hairy thai^ mort 
other mammalia. But, in this respect, nations difl'fef. 
For, not to mention those nations who to this dafy care*- 
fully pluck out their beard or the hair in other part#, 
others appear n'aturally destitute of hair ; Vi c. the Tun*- 
gases and Burats ; on the other hand, creditable travellert 
assei't, that some inhabitants of the islands in the Pacific 
and Indian Ocean, are remarkably hairy.§ 



• Chr. Gottl. Ludwig, De fftmore Out em Inungente. Dps. 
1748, 4to. 

f Lyonet, Letire hM. Le Cat. p; 12. 

J Jo. Ph. Withoif, Depilo Ifumano, Duisb. 1750, 4to. Ccmipstt 
iht Commentar. Societ. Scient, Gotting. Vol. ii. 

Job. Bdster, FerhAndet. def Muatich. te Bittstlent, T. tiv; p. 3if^. 

§ De Generis Human, Variet, Nativ, p. 2Q, 



6r tnit ctrrANEots FifitsiprtfAtioi*. ill 

* 199. Wor h there less variety in the length, flexibility, 

€3olotnr, and disposition to ctnrl, both in each class of meti 

^nttm^ritted above (IBl), dtid in individuals, especially the 

'<?attclLs(dns; v. c. the hair of the head in the Caticaslatl 

variety is rather dingy, or of a nut brown, inclined on one 

Tliwd to yelloif, on the other to black; in the Mbn- 

pAistti and American, it is black, stifFer, straight, and 

more sparing; in the Mtilay, black, soft, curling, thick, 

and abundant ; in the Ethiopians, black and Woolly ; in 

individuals, especially of the Caucasian variety, there are 

grttit differences, but chiefly in respect to temperament, 

which is found intimately and invariably connected with 

the colour, abundance, disposition to curl, &c. of the 

heir ;♦ and there also exists a remarkable correspondence 

bettireen the colour of the hair and of the iris» 

189. The direction of the hairs is peculiar in certain 
parts, V. c. spiral on the summit of the head, diverging 
upwards on the pubes, on the exterior of the arm, as is 
cotiaimonly seen in some anthropomorphous apes, (v. c. in 
the satyr and troglodys,) running in two opposite direc- 
tions towards the elbow, i. e. downwards from the shoulder, 
upwards from the wrist ; to say nothing of the eye-lashes 
and eye- brows. 

190. The hairs originate from the inner surface of the 
coriuni, which abounds in fat. They adhere to it pretty 
firmly,f by a curious bulb, consisting of a double inVo- 



^mt' 



•Galen, Jrs Medicinalis, p. 211—235. M. Ant. Ulm, Vierus 
Muliehris, p. 128, ct alibi. Lavater, Fragmenie, T. iv. p. lit, 

t I suspect that the bulb is intended for support rather thafa for 
nourishment, from this circumstance, that the locks of hairs sotne- 
times found in melicera and steatomata of the omentum and ovarium, 
some of which I have now before me, arc usually destitute of bulbs. 
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lucrum;^ the exterior vascular and ovai| the iuterior 
cylindrical^ apparently continuous with the epidermisyi- 
and sheathing the elastic filaments of which the hair is 
composed^ and which are generally from five to ten in 
each. 

191* The hairs are almost incorruptible, and always 
anointed by an oily halitus. Of all parts they appear 
most truly electrical. They are very easily nourished, and 
even reproduced, unless where the skin is diseased. 

192. Besides the functions ascribed to the integuments 
in the former Section, must be enumerated their excretory 
power, by which foreign and injurious matters are elimi* 
nated from the mass of fluids.;}: 

This is exemplified in the miasmata of exan thematic 
diseases, in the smell of ihe skin after eating garlick 
musk, &c. in sweat and similar phenomena. 

193. What is most worthy our atfumtion, is the. tran- 
spiration of an aeriform fluid, denominated, after the very 
acute philosopher who first applied himself professedly to 
investigate its importance, the perspirabile Sanctorianumf^ 
and similar to what is expired from the lungs. || It like* 



because they are not fixed, but lie naked in the honey-like fatty 
matter. 

• Duvemcy, Ouvres Anatomiques, Vol. i. Tab. xvi. fig. 7, O*"*^* 
Tab. XV ij. fig. 3, sq. 

f B. S. Albinus, Annotat, Academ, L. vj. Tab. iij. fig. 45. 

X Hence the danger of contagion from hairs, to which miasmata very 
tenaciously adhere for a great length of time. Vide Cartwri^t't 
Journal of Transactions on the Const of Labrador, vol. i. p. 273. 
vol. ii. p. 424. 

§ Ars Sanctor. Sanctorii, De Stalica Medicina Aphorismor, section" 
ibus vij, Comprehensa. Venet l634, I6/0. 

II C. de Milly and Lavoisier, Memoir es VAcad, des Sc, de Paris, 
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^'^ise is composed of various proportions of carbon,* nitro- 
S^^, and hydrogenit precipitates Hme from its solutioni 
^^^d is unfit to support either flame or respiration. 

194. The sweat, which seldom occurs spontaneously 
^^ring health and rest, unless in a high temperature, ap- 
pears to arise from the perspirable matter of Sanctorius 
^^^ing too much increased in quantity by the excited 
^cjtion of the cutaneous vessels, and from its hydrogen 
^tiiting with the oxygen of the atmosphere and assuming 
^lie liquid form. 

195. Upon the same hydrogen, variously modified by the 
Accession of other elements and constituents, would seem to 
Clepend the natural and peculiar odor perceived in the pers- 
piration and sweat of certain nations and individuals.}: 

196. The quantity of matter perspired from the inte- 
guments which, in a well grown adult, are equal to 15 
square feet, cannot be accurately estimated, but is pro- 
bably about two pounds in 24 hours.§ (A) 

17779 p* 221, sq. 360> sq. J. Ingenhouz, Expls, upon Vcgelahlet. 
Lond. 1779» 8vo. p. 132, sq. J. H. Voight, Versuch einer neuen Theo' 
rie des Fevers, p. 157> sq. 

• W. Basche, on the Morbid Effects oj Carbonic Acid Gaz, on 
Healthy Animals. Phiiadel. 1794, 8vo. p. 46. 

f Aberncthy, I. c. 

X Fr. L. Andr. Koeler, De Odore per Cutem spirante in statu 
sano ae morhoho, Gotting. 1794, 4to. 

§ The balance employed by Sanctorius, to estimate the loss of per- 
spired matter, b described in his Comm, in Primam Fen Primi L. 
Canon, Avicennae. Venei. 1646, 4to. p. 781. 

Another much more simple and better adapted for the purpose, is 
described by Jo. Andr. Segner, de Libra, qua sui quitque corporis 
pondus explorare posset, Gotting. 1740, 4to. J. A. Klindworth, an 
excellent Gottingen instrument-maker, at my instigation, altered this, 
and rendered it more convenient and accurate. 

1 t 
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NOTES. 

(A) TKe fbnctions of tKe^skin are but imp^rfecftly 
known. Besides forming a watery secretion (195*, sq.)* 
and .producing changes similkr to thosewhichocfcur intbe 
liitigs (17t),t it is believed by some to be an drgtfd of 
absorption, while others deny that absorption ever takes 
place unless friction is employed, or the cuticle abraded. 
Dfi Carrie's patient labouring under dysphagia seated 
in the cesophagus, always found his thiret relieved^ By 
bathing, but never acquired the least additional weight. J 
i)t. Gerard's diabetic patient weighed'no more after cold 
or warm bathing than previously .§ Seguin found no 
mercurial effects from bathing a person in a mercurial 
solution, provided the cuticle remained entire ; tliey oc-» 
cufred, however, when the cuticle was abraded !|f 

But these are no proofs that water was not absorbed^ 
becjause the persons immersed did not lose in weight, 
which they would have done if not immersed, owing to 



•^ Laroisier and Segyiii (Memoir es dc V Academic dcs Sciences ^ 
^^d^» P« ^iO) inclosed the body in a silk bag varnished \vrith elastic 
gum, having a small opening carefully cemented around the moulb, so 
that by weighing the body previously and subsequently to the experi- 
ment, they were able to ascertain exactly what had been lost by vapour, 
and by subtracting from this loss the weight of the |)ersprred contents of 
the bag, they also ascertained how much of this had passed off by the 
lungs. From repealed trials they found the mean pulmonary discharge 
ih twenty-four hours amounted to 15 ot, and the cutaneous to 1 lb. 
14 oz. The quantity of carbon separated by the lungs ought however 
to have been taken into the account. If it amounts to 11 oz. in twenty- 
fofif, which 1 cannot believe it docs, there will be but 4 oz. of pul- 
motiafy exhalatbn. 

f Cruikshanks oil Insensibte Perspiration, and ElhVs Further en* 
^fy on the Chtinges produced *in Atmospheric Air, &c. 

X Medical Reports, &c. § Rbllo On Diabetes. 

II La MiUcine eclair ie, &c. T. 3. 



the pulmonary and cutaneous exhalation ; this therefore 
ipust have been counterbalanced by absorption some- 
where, and no shadow of proof can be urged against its 
occurrence by the skin, as Dr. Kellie remarks in his excel- 
lent paper on the functions of,the skin.* Seguin too found 
two grains of the mercurial salt disappear in an hour from 
the solution when of the temperature of IS'' Reaumur. 

'Hicrc is every reason to beHeve-theoccnrrenee of cu- 
taneous absorption independently of friction or abrasion of 
the cuticle. First, the existence of absorbents all over 
tbe'sbrfece cannot be*intendcd»for us^ merely iv4ieu fric- 
tiefF is* employed^ or the Gitttcte'abradM, Secondly^ we 
haive many facts wliich- prove- absorpiioiit without^ these 
eireftmstanees) ekher.by the- sk4n or*long« orbodi). wliiis 
no rea90B' can be^ given why they«sIfould- be attrtfauted 
wflely toHthe'langsw A boyat-N^wtiHirbet^ who= had^been 
greatly reduced' before a race, was* found to> have gained 
S0 QZ; in. weight* during- an^ how^i in which^time he* hid 
haU*' a glass only* of wine-'f* Dl\ Homeaftepbeang fat 
tTgued and going. to* bed'supperl^ssy gaineditez;»iniWaigUt 
before seven in tliemorninfg.ii' In three diabetic fiatictfiti 
of' I>r4 Bardilley^^> the amount of the uvinftvexeecded that 
of the ingesta, and the body even > imrreased in ^- wjQigbt^ 
atid' in one of* the instanoe^ as- mitoh*as^ IT'lbs.J Dr. 
-Gtirrie allows that inhis patient^ ^^Tib&egastfteisGfiftded 
the ingesta in a* proportion- much greater than tho waste 
of'his body will- explain;'' Similar faol«iaw^rec©rdedlby 
De Haen, Haller, &c. The same patients' urine too 
after the daily use of the bath, flowed more abundantly 
and became less pungent. 
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* Efihbkrgh' MM. andSfitg^ Jnumml^ vol; i. 

X Medical Facts and Experimenit, 

I2 
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SECT. XII. 

OF THE FUNCTIONS OF THE NEEVOUS SYSTEM IN 

GENERAL. 

197. We now come to the other class of functions 
termed animal (83 II.)i by which the body and mind are 
connected. They have obtained their name from existing 
in animal systems only, and from enjoying a greater range 
of operation than those properly denominated vital. 

198. The principal organs of these functions are the 
brain, medulla spinalis, and the nerves, the greater part 
of which originate from these sources.* They may be 
properly referred to two classes, sensorial and nervous : 
the former comprehending all excepting the nerves and 
their immediate origin, — all that serves more directly as 
the connection between the office of the nerves and the 
faculties of the mind. 

199* Upon this division rests the beautiful observation 
of the illustrious Sbmmerring,t respecting the correspond- 
ence between the relative size of each class with the fa^ 
cutties of the mind, — That the smaller the nerves are. 



* Eustachii, tab. xviii. fig. 2. 

f Diss, de hast eucephalu Gotting. 1778, 4to. p. 17* Also his 
work, already quoted, upon the anatomy of the negro, 59, sq. 

J. Gotter. EbeJ's Ohservationes neurologiccB ex anatome comparaia, 
Traj. ad/Viadr. 1788, 8vo. 
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compared with the sensorial class^ the greater is the deve- 
lopement of the mental faculties. In this sense^ man has 
the largest brain of all animated beings, — if its bulk be 
compared with that of the nerves arising from it ;. but by 
no means, if its weight be compared with that of the 
whole body. 

£00. Besides the bony cranium, a threefold covering is 
afforded to the brain,* viz. the dura and pia mater, and 
between these two, the tunica arachnoidea. 

201. The dura mater,f which lines the inside of the 
cranium, like a periosteum, forms various processes. By 
the falx it divides the hemispheres of the cerebrum and 
cerebellum; by the tentorium ;{: it supports the posterior 
lobes of the cerebrum, and prevents their pressure upon 
the subjacent cerebellum. 

In its various duplicatures it contains and supports the 
venous sinuses,§ and prevents their pressure. These re- 



* Eustachil, tab. xvii. xviii. 

Halleri Icones anat, fasc. vi. tab. i. ii. iii. 

Santoriniy tab. posth. ii. iii. 

f J. Ladmirars Iconet durce matris in concava et corwexa superficie 
viscB. Arost. 1738> fasc. i. ii. 4 to. 

I In the skulls of some mammalia, a remarkable lamina of bone pe- 
netrates a duplicature of the tentorium, and supports it. Cheselden 
(Anat, of the Bones, c. 8.) supposes thb bony tentorium to exist in 
ferm only ; but it is found in the equine genus, the cercopithecus panis- 
ens, the delphinus phocoena, &c. Its use is uncertain : that which is 
generally ascribed to it (for instance, by Laur.'Nihell de cerehro. Edinb. 
1780, p. 4) of supporting the cerebellum in those mammalia which leap 
considerably, is improbable, because we find it in animals also of slow 
motion, as the bear, and not in the ibex, which moves with the great- 
est velocity. 

§ Vieussen*s Neurograph. universal, tah. xvii. fig. 1. 

Duveraey's OSuvres anatom, vol. i. tab. iv. 



118 'Or^Tfins vvwcvions of tub traiveus fmer 

c5diwthe blood i^turnh^ firom tbebrainitotbe beirt^ftbe 
^l^mion of 'Wtvichto the re»t*of the bloody 'Zimiiiwg 
ttjgav^y truly remot'kfHl, has% >be#nu)¥er-ratcU4bypfayfiiiii> 
legists. 

'609. INext to the <dura mater lies* the araehmoid, kbo 
named from its thinness. Its use is not exaetly^koown; 
it.is-^estit^e ofbloiod-ves^]s:(d)y and extended lit0e-.the 
VKtHT aiifi^t^r ^ner^ly over the substance of the brain, with- 
out following the ccHiiFse of its furrows and promifieQCes. 

(A) 
<293. * On the contrary ^ tlic > membrane called pia mmier 

^hy ^e ancientSi ' closely follows the cortical'fiubstaB'ee of 

'tl^e brain^^ and : possesses iimvimerable 'bloQd^vemefe^ 

'which penetrate into tlie latter. ^Henee/if aiportion of 

this membrane is detached^ weiind die external mrfitoe 

very -smooth, Mrhile the internal is villoas, and resembles 

' the roots of - moBs»t 

204. The cerebrum and cerebellum are composed of 

various parts, differing in texture and figure, but unknown 

in their uses. The most remarkable are the four ventri- 

clesjj in the two anterior and fourth of which is found 

^ the cboroid^ejiiis, «f whose fuaetion we are ignorant. § 



*liallerVw«N/j'Aiia/.^iasc. i. tab. vi. 

Wftller De morhis periionm et apophjoa. 'BeroL }785,.4to.ls} 
t Ui. riv. 

**AitpchiiUmpons*,gd ep.prohlenuU, nanam, Amst. ]670» t»b.r 
<tvB«& Albini Annct.4i8ad..L. 1. lab. ii.tfig. 1. 5. 

4 S,^T3k,.SQmxn^mt^iiber das .Organder.Seele. I^giom^r 
4to. tab. i. ii. 

§ The imporUnc&offthls pkvcos.i&ahewaiaiheditieciioa^IjHir 
in tvhom it alone is ver3&frfqiieQtly jfound diseased. 



805. The substance. of the brain .is twofold: Uie.QJte 
called.cio^riUQUs .or corlicul, though. not, al wa3:s situated 
exteriorly; the other white or medullary. Between the 
tWQ, :Soin.]Bierring'*,ha$ detected a third &nhstance, .most 
«oaspi)9Uous in the arbor vit^s of tbe.cerebellum> and. the 
posterior. lobes of tjie cerebrum. 

• £Q6* The, proportion of thecineritiouif to. the cortical 
substance, decreases us age advances ; being greater in 
children, less in adults. It is almost- wholly composed- of 
very fine vessels, both sanguiferous % and colourlesa {99), 
of ,wlucli some few penetmte into the medullary sub- 
stance :§ the latter is composed, in addition to these vessels 
Mfd a^fiae eelluiar sabstfincei of a pultaceous pareaehyma, 
which, if examined with glasses, exhibits no regular 
structure^Q and, upon chemical analysis, affords-a peculiar 
loatter, in some. measure resembling albumen. 

,S07. The brain, after birth, undergoes a constant and 
^tmle motion',** correi^)omlent .with jie^iration; so tha^, 



•• De hasi encepfiulu p. 13. 

CoQ^pore Geaaari ri>f pecM/tari structura cerelri, Parmsy 176^* 

^To.tab.ii. ill. 

+ MalpigbL De cerebri Qprtice c. rel. de viscerum structura Exercii. 

:Bmjq^ JDe cerebri corlicali substantia - ep, probUmat. .%iu Amst. 
ISG0» 4to. 
,Chr. Frid.,Lu«l)vig<Z)f cinerea cerebri substantia. Lips. I7;99i 4tQ. 
^X SQmiuejnru^g I>e habitu vasorum cerebri in Venksckf\f tender, Acai* 
Jkf }V%e$, zu Muwhcn. 16Q9^tab^ i. 

§ B. S. Albini Annat. 4<^<id* rL.; 1. tab. ii. %. 4, 5. 
Jl Onjstult ,Ma^^r*s Animadversiones ad doctrinajnnervorum^rl^e* 
giomont. 1783» 4to. 

** T. Dan. SchUchtipg, first acQttrately dQBcjr4t>^^is pbtRop.^QfD in 
tlif Cgmmerc. lifter. Noric, 1744>, p. 4Q9» $q*<404 oiofe Ifurg^^y juUhe 
M^m, present4$ d r^$adi des Sc, di^Pam^^,, l,^jp,.\ld» 
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when the luDgs shrink in expiration^ the brain rises a 
little, but when the chest expands, it again subsides.* 

208. The spinal marrow is continuous with the brain^f 
and may be said either to spring from the brain, as from a 
root, or, on the contrary, to terminate in it, and grow 
into its substance.;}: Contained in the flexible canal of 
the vertebrce, it is enveloped by the same membranes as 



Haller discovered the cause of it by numerous dissectiofis of Inring 
animals. See his pupil, J. Dit. Wolstorfs Experimenta circa motum 
cerebri, cerehelli, &c. Gotting. 1753. 

Consult also after F. de la Mure« Larry's Dissertations on the same 
point in the Mem, P resent^ s, T. iii. p. 277, sq. 344, sq. Also Portal 
on a similar motion, observable in the spinal marrow. Mim. de la 
Nature de plusieurs Maladies, T. ii. p. 8 1 . 

* I once enjoyed an opportunity of very distinctly observing this 
motion and making some experiments with respect to it, in a yoving 
man eighteen years of age. When not 6ve years old, he had fidlen 
from an eminence and fractured the frontal bone on the left side of the 
coronal suture: since which time, there had been an immense hiatus, 
covered by merely a soft cicatrix and the common integuments. The 
hiatus formed a hollow, deeper during sleep, and varying according to 
the state of respiration : very deep if he retained his breath, much more 
shallow, and even converted into a swelling, by a long continued ex- 
piration. At the bottom of the hollow, I observed a pulsation synchro- 
nous with the pulsation of the arterial system, such as deceived Petrio« 
lus, Vandellus and other adversaries of Haller, confounding it with 
that which depends upon respiration. — I may add, that this wound on 
the left side of the head, had rendered the right arm and leg paralytic. 

t J. J. Huber De medulla spinalis Gotting. 1741, 4to. The plate 
is to be found among Haller*s fascic. i. tab. ii. 

Haller*s own plates of the same part are in the same fasciculus, vii. 
tab. iv. v. 

Monro (filius) On the Nervous Sifstem, tab, x. fig. 1. 

X Consult the Anatomic et Phi/siologie du systeme NerveuXt &c. 

parF.J.GaUetG.Spurzheim. T. 1. Paris, 1810, 4to. 
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the brain : its substance is also twofold, but the medullary 
is exterior to tlie cineritious. 

209* From these two sources^^-the brain and spinal 
marrow, arises the greater part of those chords, which are 
more or less white and soft, chiefly composed of cellular 
canals containing nervous medulla,* and distributed 
throughout nearly all the soft parts : some nerves,f how- 
ever, may be more properly considered as uniting with 
the brain and spinal marrow, than springing from them. 

210. After the numerous experiments J made by 
Haller and other very careful observers, we are cer- 
tain, from minute anatomical examination, that many 
of the similar parts do not exhibit any true vestige of 
nerves ; and from surgical observations,^ and dissections 

• Rcil De Slructura Nervorum, Hal. 1796, fol. 

Osiander in the Comm, Soc. Reg. sc. Got ting, T. xvi. 

+ Rob. Martin's oration De Propriefatibus Nervorum General* 
ioriluSf prefixed to his Instil, Neuroligicof. 

X Haller on the sensible parts of the body in the Comment. Soc. sc, 
Gotting. T. i. and his discourse upon them in the Nov, Comment, 
Gotting. T. ill. 

Petre Castell's Experim, guibus constitit varias h. c. partes sentiendi 
facultate carere, Gotting. 1753, 4to. And three entire collections on 
the controversies excited by the Gottingen publications throughout 
Europe. 

Suit insensibilita e irritabiiita, dissertazioni transportate da J. G. 
V. Pctrini. Rom. 1755, 4to. 

iSulla intensitiva ed irritabiiita Halleriana opuscoli raccolti da G. B. 
Fabri. Bonon. 1757—59, iv. vtil. 4to. And that which Haller 
himself published under the title of Mimoires sur la Nature sensible el 
irritable des Parlies du corps humain, Lausanne, 1756 — 59 iv. vol. 
l^mo. 

§ In the great variety and even contradiction of opinion, which, as 
we shall presently mention, exists in respect to the feeling of tendons 
and other parts lyhen injured, I have alwajrs considered negative argu- 
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a£Uviag animals,* that tliey do not evixice tbe. least sign 
of feeling. 

Sa^hi Are .the cellular substance, the epidenpis, and 
fetieulwgi mueosuiQ, (he hairs and nails. 

The cartilages, bones, periosteum,. and marrow. 

Thettendops, aponeuroses, and ligaments. 

Most;^x^nded<uiitenial iiieiBbr«nes, as the dura-wat^r 
and ajoachnoid; tjbe pleural, r mediastinum, and pericar* 
diam ; '■ tbet peritonsrum ; also the cornea, ^c. 

The. gneater part of the ahsorbeotsystetn, eip^ci^y the 
thoi*acic duct. 

.liiastly, the seeundines and umbilical chord. (B) 

ments of more weight than positive/ because nothing is more €alhtctoaB 
than the ideas -of paiients as to i&e seat 4tf iuler4ialpmns» JTajay 
nothing of cases where aiBputated parts appear to the patieiat .as «tiU in 
possession of feelir^, it is well known that some have felt a.fixed |)ain 
fox a great length of time, in parts where afnter dea^jioihing uBcom- 
mon was observable 3 and that, on the other hand, indironic diseases, 
pain 19 sometimes not felt in the diseased part, but in another which is 
heathy and perhaps very remote. 

We may in this way much more easily explain sypliilitiq p2un39 JS&t 
instance, referred to the bones, than so many contradictory experi- 
I9eat9« iti which I have seen the medulla roughly handled without 
causing the least uneasiness. 

* I am every day more convinced that much caution and practice 
and repeti^oo of the^same .experiment, in many diiferent kinds of ani- 
mals, are necessary in establishing the laws of physiology from dis- 
9Ik:Upqs, of living animals. To adduce the example of the supposed 
f^elktgof tbe medulla, I have found different results Inmanymasi- 
'^laliaaod.bivds. .Mauy aUowed the meduUa to be rdestrpyed without 
eyinci^g:AQy«yc]pptom.of pain j others were convulsed, aAd ori^out 
on the approach of the instrument. The latter might b^ agitated from 
l.the^ead^of heab. torme;nt»Qaseeix^ th^ knife , and the formcir* having 
pftufier^-jgreat CQnturp,,^ight haye been insensible to the less viokat 
4iiil0tion4>f.^^jaMiuUa, itltboughit were ez^dowed^/VkithrA^n^* 
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^U. /The ultioiate origin of .iaostnerve& from tlie bmip 
cannot be detected. A question is agitated even at the 
prrefient day, 'wfaftUier the serves -of eacli side arise from 
the oorrespoading or the opposite portion^of. the brain.* 
The kitKeropinionis countenanced by certain, pathological 
phettoBieDa^t.and tlie.decuwation of fibresan tlie medulUt 
oblongatatit^ andconjunction of the optic nerves,.§ (C) 

.21(2. A ' continuation of the. pin mater follows the me- 
dulla of the nerves at their comm;encemeat,|| in such. a 
.way, as to unite very delicately with the vascular cortex.** 
But as soon as they have quitted the brain or medulia 
.spinali^^ their structure becomes peculiar^ different from 
allthe other similar parts. They form transverse folds 
mofc or.less oblique <aml angular, long since described l)y 
P. P. MoUinelU^ff who not inaptly compared them to 

.~.4Hfp»»i— »»» 11 II ■■ > n . n iiiii.i. iiiiw •* •imt f m tt^mm"^' 

' * tiiMMit has diligently collected i^e^ifievent opiiuonfl of 'writer9<«pi 
this^fxunt. SuT Its dicouvtrtei faket en Anatamie, p. 299, sq. 

f Compare Mein. Sim. De Pui De hcmine dextro eL sinistro, L. .B* 
1780, 8vo. p. 107, sq. 

X V. Gall and Spurtheiin, and Osiander. 11. cc. 

•§! S6minei^g inthQ'Hestiscken Beylr&gen xur GelehrsamkeiL P. i. 
.et iv. 

\F. N«Ndtkig. (pries. Sommerjujag) Dedecusfaiwnenervorum^^pti^, 
Mogunt. 1786, 8vo. 

■J.'F.'Ackermann in iht Sihliolh, Medico, which I published, vol. 
ill. p. 337. 706. 
^ ''Hon Gaidani, Opmifula'Attat. Palav.i 1603^ >ito^ p* la. 

J. and C. Wcnzel. 'Prudromus eines ff^erkesUber'ttas Htttii p. 11. 

II Consult PfeSnger Dd slructuraNtrmjimm. Argent. '17S2,4iio, 

** Wm* BBLitieJi>eMncipiUJkmt^hu$. p. ^Sfi. 
^i^^^€immeni. ImtiMi'Sonoinent. 'TAii. 176^,vp*'^8^iPi'Sq* fig- !> S. 

The observation of Mollinelli has been abandl^Ujr ccnfidrsiediAiid 
jCnrther ilhiHtat^>by:Felix.F0m«ii»aodAl«'Mofiit):rthefolter in) his 
«york 80 often quoted, and the former in his treatbe Sur hJKmn'4i4a 
Viperh Kter. 178|, 4to. toUii. 
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the rugee of earth-worms, or the rings of the aspera 

arteria. 

213. The nerves, especially those which are remark- 
able, for instance, the intercostals and par vagum, are 
every-where distinguished by ganglia, or nodules of a 
compact structure and reddish ash colour, but with whose 
functions we are scarcely acquainted. I am most inclined 
to believe with Zinn,* that they unite more intimately the 
nervous filaments which meet in them from various direc- 
tions ; so that each fibre passing out, is composed of a 
portion of every fibre that has entered in.f 

Nearly the same holds good with respect to the plex- 
uses, which are produced by the union and reticulated 
anastomoses of different nerves, and by a similar contex- 
ture of filaments into which the nerves are spht. 

214. The ganglia and plexuses are most abundantly 
bestowed upon the spinal and intercostal or sympathetic 
nerve. The latter, united by a few delicate filaments 
only with the rest of the nervous system, constitutes a 
peculiar system, chiefly belonging to the involuntary 
functions. For tliis reason, Bich&t, viewing it as pre- 
siding over organic life, distinguished it from the other 
nerves belonging to animal life, to use his own language.^: 



• M^m, de PAcad. des Sc. de Berlin. Vol. ix. 1753. 

t Consult among others who treat professedly of the ganglia, J. John- 
stone in the Med, Essays and Observ, Evesham, 179^, 8vo. 

J. Gottl. Haase*s Dissertation. Leips. 1773, 4to. 

T. Caverhlirs Treatise on Ganglions. Lond. 1772, 8vo. 

Ant. Scarpa's Anatom, Annotat. L. i. De nervor, Gangliis el P/«x- 
tt^ir. Matia.''l799> 4to. 

G. Prochaska De struciura nervorum. Vindob. 1780, 8vo, Al« 
Monro 1. c. 

J Sec Reil in the Arckiv Jtir Physiologic^ X» vii. p. ISQ. 
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215. The terminations of the nerves are no less con- 
cealed from us than their origins. Excepting a few, 
which spread out in the form of membranes, as the optic 
nerve, which becomes the retina ; the portis mollis of the 
seventh pair, which forms a zone in the spiral lamina of 
the cochlea ; the ultimate filaments of the rest penetrating 
into the viscera, muscles, corium, &c. are so intimately 
blended with the substance of these parts as to elude ob- 
servation. 

216. The parts just described, viz. the sensorium and 
the nerves originating in it and distributed throughout 
the body, constitute that system which, during life, is the 
bond of union between the body and the mind. 

217* That the mind is closely connected with the brain, 
as the material condition ^f mental phenomena, is dcr 
monstrated, to omit such arguments as the immediate 
connection between the brain and the organs of sense, by 
our consciousness and by the mental disturbances which 
ensue upon affections of the brain. (D) 

218. The singular situation and form before alluded to, 
of certain parts of the brain, and likewise some patholo- 
gical phenomena, have induced physiologists to suppose 
certain parts, in particular, the seat of the soul. Some 
have fixed upon the pineal glaud,* others the corpus 



f The Cartesian hypothesis appeared to receive some weight from 
the dissection of maniacs> ip whom the pineal gland was found full of 
calcareous substances. But more careful observation shewed, that, 
after the twelfth year, it was generally filled with a pearly sand, in 
the healthiest persons, though very seldom in animals. Sommcrring 
de lapillis vel prope vel infra gland, pin. silts, s, de acervulo cerebri, 
Mogunt. ]7S5, Svo. 
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cidl(>sam,* the pons varolii, the medulla oblongata, the 
corpora striata, and the . water of the v€Btrfeles> which 
washes against the origin of some nerve?. Otberonot 
contented With one spot, have assigned particulart pert* 
of the brain- for individual faculties and propensities-. (B) 

€19. The energy of the^ whole nervous system does- not 
depend solely upon the brain. Tlie spinal marrow*, and 
even the nerves, are possessed of their owfl powers, which 
are sufficient to produce contractions iu the musol^« 
These powers are probably supported by the vasoular cor- 
tex of these parts> (212). In man, the jKiwers proper to 
the nerves are less, and those depending upon- the brain 
greater, than in animals, especially the cold*blooded. 

220. Tlie office of the whole nervous system- is- twofold. 
To excite motion in other parts, especially in the volon* 
tary muscles, of which we shall hereafter speak at large ; 
and to convey impressions made upon the organs of seme 
to the brain, and there to excite perception-; or by means 
of sympathies (56), to give occasion to reaction. 

22 K Exi)oriment and observation put these functions 
of the nerx'ous system bej'ond the reach of controvcTsyi 
To unfold the nature of these functions is diiBcult- in- 
deed. (F) 

222. Most opinions on this subject may be divided -into 
two classes. The one class regards the action of the ner- 
vous system as consisting in an oscillatory motion. The 
other ascribes it to the motion of a certain fluid, whose 
nature is a matter of dispute ; by some called animal spi- 



• The prerogative of this part was ably refuted by Zino. Exp. 
(fhrea eofpu$ caUo$ym, rercbelfum, dtiram mcningem, in vivis anima- 
Jitw huiU. Gout. 1749, 4to. 
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rits,*'and^ supposed to run'in vessds ; by others a matter 
analogous tofite, to Hglit, a peculiar ether, oxygen, dec- 
trieity; or magnetism. 

£23. Although I would by no meatts assent to either of 
these opinions, I may be allowed to observe, thatmost ar- 
guments brought by one party against the hypothesis of 
the other, must necessarily be rude in proportion to the 
subtlety of' the oscillations (if such exist) of the nerves oi* 
the nervous fluid.' 

2S4. These two hypotheses may, perhaps, be united, 
by supposing a nervous fluid thrown into oscillatory vf- 
brations by the action of stimulants. 

225. The analogy between the structure of the bfairi 
and some secreting organs, favours the belief of the ex- 
istence of a nervous Jluid. But tubes and canals are evi- 
detttly no more requisite for its conveyance, than they are 
requisite in bibtdous paper or any other matter employed 
for filtering. 

The opinion receives much weight from the resemblance 
of the action of the nerves to the pliehomena produced 
by the series of a galvanic apparatus and by the commwif 
electrical machine,+ in a living animal, or in parts not 
quite deprived of vitality. These phenomena in fact long 
ago induced some physiologists to compare the nervous 
to the electric fltiid. The singular and undeniable effects 



«»«M*Mw»MaMMM«ai«0|pMi«MiaMaWMHOTM«MM«a»a«H 



^ Sec Mlchelit^*s ScruiiniwM, Hypoiheteos Spiriiuum Animdimn* 
Pr«gr. 178$> 8to. 

t Fr. Al. Von Humboldt, iibcr die gereizie Muskil und^ Nerved 
fafer. Posen. 1797, ii vol. 8vo. 

J. W. Ritter, Beweis dass ein hestandiger Galvanismus den Lt* 
lensprocess im Thierreiche hegleite. Vinar. 1798, 8vo. 
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attributed to animal magnetism,* as well as other pheno- 
mena which have given rise to the beHef of a kind of 
sentient atmosphere surrounding the nerves,*)- agree very 
well with the same hypothesis. 

226. If we regard the oscillation of the nerves, not as 
similar to that which occurs in tense ciiords, but of such 
a description as may be conceived to occur in the soft pulp 
of the brain, we shall find many physiological phenomena 
exactly corresponding with the supposition. 

It is demonstrated that hearing depends upon an oscil- 
lation. 

In vision also it probably occurs, although not to the 
extent imagined by Euler. 

The penetration of Hartley J in following up the con- 
jectures of the Great Mewton,^ has rendered it so pro- 
bable, that the action of the other senses is not very dis- 
similar from this oscillatory motion, that on the same 
supposition he very ingeniously explains, principally 
by means of the vapour of the ventricles (called by him 
the denser ether) || first, the association of ideas, and 
again by the assistance of this, most of the functions of 
the animal faculties. (G) 



* J. Heiiiektfii, Ideeit a. Beobachiun^vn den ihierischtfi JIagne* 
tismus I'ciressenJ. Brcai. 1800, 8vo. 

f V. HuoiboMt and Hehieken. II. cc. 

J Diiv. Hartleys OCstrvat, on Man^ his Frame, his Duly, and kis 
Ej'pectaiions. Loncl. 1749, 8vo. vol. i. p. 44. 

§ Queries ;ii the end of his 0/)^ic5, Qu. 23, p. 355, Lond. 1789, 8^-0. 

n Er. Darwiu has carried these opiuions of Hartley Ml further. 
Zoonomia, T. i. 
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NOTES. 

(A) The Pia Mater and Tunica Arachnoides were 
considered as the same^ till the Auatoniical Society of 
Amsterdam confirmed^ in 1665, the doubts which were 
arising on the subject, and Van Home demonstrated both 
membranes distinctly to his pupils. The Dura Mater cor- 
responds with the fibrous membranes, the Pia Mater with 
the cellular, and the Tunica Arachnoides with the serous. 
The latter is, in nature, office, and diseases, exactly like 
the serous; a close sac, aflbrding as the peritonaeum does 
to the abilominal viscera, a double covering to the brain 
and spinal marrow and the nerves before their departure 
through the foramina of the Dura Mater^ and lining the 
ventricles; insulating the organs on which it lies, and 
affording them great facility of movement, and liable to 
all the morbid atfections of serous membranes."^ 

(B) Although no nerves can be discovered in these 
parts, and although in common they have no feeling, yet 
that they have in a lower degree, what in a higher is 
called feeling, is shewn by the extreme sensibility whieh 
they acquire when inflamed, as they nearly all frequently 
are. 

(C) Gall and Spurzheim have shewn that the nerves 
and spinal marrow do not arise from the brain, but only 
communicate with it: for where the brain is absent, the 
acephalous feet us equally possesses them, and neither 
the cerebral nerves nor the spinal marrow are in propor- 
tion to each other, in the various species of the animal 
kingdom, nor the spinal nerves to the spinal marrow^ 

' • Bichafs Tratii des Membranes. 

K 



They have also shewn that, besides the numerous com- 
munications of the whole, nervous system, the two sides 
of the cerebrum, cerebellum, and spinal marrow, are imited 
by commissures, and that the fibres of the anterior 
pyramidal eminences decnssate ea<5h other, forming &» 
exception to the rule observed iii every other part of /the 
brain, of the nervous fibres destined to each side of the 
body, running on the same side of the brain; and they, 
hence explain why injuries of one side of the brain some* 
times influence the same^ sometimes the opposite- side of 
the body. It is to be lioped, that moibid dissection' will 
ascertain the correctness of their explanation.* 

(D) See Sect. vi. Note A, near the end, and Sect. 44, 
Note E, near the beginning. 

(E) Gall and Spurzheim maintain, that the fore part 
of the brain is subservient to intellect, the middle to sen*- 
timents, and the back part to propensities, and point out 
particular spots in each of their divisions for particular 
faculties, 8cc» and assert that the size of each spot, and 
of the corresponding pan of the cranium, shew the 
strength of the faculty. I refer the English reader to 

Dr. Spurzheim's well known work for full information. 

It must be allowed, that their enumeration of faculties 
and organs may and probably is very imperfect and in- 
correct, that infinitely more remains to be done, that 
many of Dr. Spurzheim's illustrations are objectionable, 
not to say ridiculous, and that his English work is a very 
hasty performance. 

(F) While the brain is evidently the organ of mind, 
the nerves united with it, and the spinal marrow, together 
with its nerves, are as evidently the instruments by which 



• Anatomic el Physioiogie du Systeme nerveuic, par Gall ct 
Spurzheim^ and Physiognomical Sysiem by Spurzheim. 
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it affects, and is affected by the other parts of the body, to 
which these nerves are distributed. By their instru- 
mentality, the brain contracts the voluntary muscles, in*- 
fluences the functions of every part when under the 
operation of the different passions, and receives impressions 
made upon the body. The consequences of divisions of 
the nerves or spinal marrow, fully substantiate these points. 

In brainless fuetuses, the circulation, secretion, &c. pro- 
ceed equally as in others which, besides spinal marrow, 
nerves and ganglia, possess a brain. Vegetables absorb, 
assimilate, circulate, secrete, and in many instances con* 
tract on the application of stimuli, and yet arc not ktiown 
to possess nerves. Muscles after the division of the 
nerves which connect them with the brain, contract 
equally as before, when irritated. In animals liable to tor- 
por, the season of torpidity produces its effects equally 
upon those muscles whose nerves have been divided, or 
when the brain, &c. is destroyed. 

After the removal or destruction of the brain and spinal 
marrow in animals, the heart still continues to act and 
the blood to circulate, provided respiration is artificially 
supported.* But the involuntiiry functions are closely 
connected with the brain and spinal marrow, for the 
sudden destruction of these parts or a certain portion of 
them, puts a stop to the circulation ;t the application of 
stimuli to them excites the action of the heart and even 
of the capillaries after its removal ;J to say nothing of the 



• Experiments, &c. by A. P. Wilson Philip,. M.D. and Wm. 
Clift, Pkilos, Trans, 1815. 

t Le Gallois, Sur ie Principe de la Fie, and Wilson Philip, I. c. 

X Wilson Philip, 1. c. Probably by excessive stimulus, as the vo- 
luntary muscles arc afterwards insensible to stimuli, although after a 
mere division of their nerves, they retain their excitability. 

k2 
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influence of the passions upon them. Nay more, the 
involuntary functions seem as dependent upon the brain 
and spinal marrow, as they probably are upon the ganglia 
and gangliac nerves, for the division of the par vagum, 
or the destruction of that part of the brain with which 
it is connected, heavily impairs the functions of the lungs 
and of the stomach ;* and although the division of the 
spinal marrow, or its nerves, prevents voluntary power 
over the corresponding muscles, without suspending the 
circulation, &c. in them, yet this, and what are dependent 
upon it, — nutrition and animal heat, are evidently im- 
paired more, I think, than can be accounted for by the 
mere deficiency of muscular action. 

(G) These oscillations are purely hypothetical and 
indeed improbable : were their existence proved, we 
should know nothing more of the real nature of the 
cerebral functions, for we should have to learn what were 
the peculiar properties of the nervous system, which 
enabled it alone of all substances to j>roduce, when oscil- 
lating, the phenomena which it exhibits. We might as 
well attempt to explain the phenomena of motion, che- 
mical affinity and galvanism by vitality and mind, as the 
phenomena of vitality and mind by mechanics, chemical 
affinity or galvanism. They are altogether distinct prin- 
ciples, although there can be no question, that the laws 
of mechanics, chemical affinity and galvanism, are im- 
portant and indispensable in every living system, in 
subservience to life and mind. The mind, for ought wc 
know, may stimulate the voluntary muscles by means of 
galvanism communicated along the nerves, but then the 
galvanism is not mind, it is merely an instrument em- 
ployed by the mind. 

* Le Gallois> 1. c. 
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SECT. XIII. 

OF THE EXTERNAL SENSES IN GENERAL, AND OF 

TOUCH IN PARTICl LAR. 

227. We find the otheu function of the nerves to 
consist in communictxting to the sensoriinn the impres- 
sions made b\' external objects. This is accomphshed by 
the external senses, which are, as it were, the watchmen 
of the body, and the informers of the mind. 

The latter alone belong to our present subject. For to 
regard, with Gorter, the stimulus which inclines us to re- 
lieve the intestines, the sensation of hunger, and other 
internal calls of nature, as so many distinct senses, is un- 
necessary minuteness, as Haller long since observed.* 

228. Touch merits our first attention, because it is the 
first to manifest itself; its organ is most extensively 
spread over the whole surface, and it is affected by most 
properties of external objects. 

229. For we perceive not only some qualities, as heat, 
hardness, weight, 8cc. by the touch alone ; but our know- 
ledge obtained by other senses, respecting some qualities, 
is rendered more accurate by the touch ; such qualities 
are figure, distance. Sec. 

230. It is less fallacious than the other senses, and by 
culture capable of such .perfection, as to supply the 'de- 
fects of the others, particularly of vision.f 

♦ J. De Gorter's Exercitationes Medicce, iv. Amst. 1737, 4to. 
t Consult Rol. Martin in the Schwed AbhandL Vol. xxxix. 1777. 
G. Bew in the Memoirs of a Society of Manchester y Vol. i. p. I59. 
Ch. Huttoa*s Mathematical Dictionary, Vol. i. p. 214. 
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£31. The skin, whose structure we formerly examined, 
is the general organ of touch.* The immediate seat is 
the papillae of the corium, of various forms in different 
partSy commonly resembling warts,t in some places fun- 
gous,J in others filamentous.^ ,The extremities of all the 
cutaneous nerves terminate in these under the form of 
pulpy penicilli. 

£32. The hands are the principal seat of touch, pro- 
perly so called, and regarded as the sense which examines 
solidity. The skiii of the hands has many peculiarities. 
In the palms and on each side of the joints of the fingers, 
it is furrowed and free from hairs, to facilitate the closing 
of the hand. The extremities of both fingers and toes 
are furrowed internally by very beautiful lines more or 
less spiral ;|| and are shielded externally by nails. 

233. These scutiform tiaih^ are bestowed ypon man 
only and a few other genera of mammalia (I allude to 
the quadrumana which excel in the sense of touch),** for 



♦ F. de Hiet, De Organo Tactus. L. B. 1743, 4to. reprinted in 
.Haller*s Auatomical Collection, T. iv. 

+ Dav. Corn, dc Courcelles' Icones Muscular, Capitis, Tab. i. f. g, 3. 

X B. S. Albinus' Annotat. Academ. I^. iii. tab. iv. fig. 1. 2. 

§ Ruysch's Thcsaur. Anal, Iii. tab. iv. f. i. Thes, vii, tab, ii. fig. 5. 

B. S. Albinus^ 1. c. L. vi. Tab. ii. fig. 3, 4. 

II Grew m the Philos. Trans, n. \5Q, 

^ B. S. Albinus. Annoiat. Acad, L. ii. tab. vii. f. 4. 5. 6. 

** Namely simise, papiones,. cercopitheci and lemures, the apices of 
whose fingers in their four hands are very soft and marked, as in the 
human subject, with spiral lines. 

Physiologists have disputed wkether the sense of touch is bestowed on 
any besides man and the quadrumana. In determining this oontro- 
versy we must recollect what was formerly said (81) concerniBg the . 
difference of constitution according to the mode of liyiog. On one 
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the purpose of resisting pressure, and thus assisting the 
action of the fingers, while examining objects. 

They are of a horny nature, but on the whole very 
similar to the epidermis. For under them lies the reti- 
culum, which in negroes is black;* and under this is 
found the corium, adhering firmly to the periosteum of 
the last phalanx. These constituent parts of the nails 
are striated lengthwise. The posterior edge, which, in 
the hands, is remarkable for a little lunatcd appearance, is 
fixed in a furrow of the skin ; and the nails are growing 
constantly from this, so as to be perfectly renewed every 
six months. 



hand^ I would grant to both parties, that the snOwy hands of a delicate 
girl must enjoy a much more exquisite sense of touch, than what I 
called the fingers of animals. But, on the other hand, I have fre- 
quently seen simiae and papiones possessing much softer fingers, and 
using these fingers to explore surfaces much more dexterously, than 
many barbarous nations and innumerable persons among the lower 
CftAeta of Europeans, whose hands have become hardened from labour. 
♦ B. S. Albinus De Ilahitu et Colore JEtkiopum, 6g. 3. 
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SECT. XIV. 



OF TASTE. 

234. We perceive tastes by the tongue and in some 
degree by the other neighbouring internal cutaneous parts 
of the mouth ; especially by the soft palate, the fauces, 
the interior of the cheeks and lips : by them, however, we 
taste only what is acrid and verv bitter.* 

235. The chief organ of taste is the tongne,f agile,, ob- 
sequious, changeable in form, luul, from its remarkable 
fleshy nature, not unlike the heart. 

236. Its integuments resemble the skin. They are an 
epithelium, performing the office of cuticle ; the reticulum 
Malpighianum ;]{: and a papillary membrane, but little dif- 
ferent from the corium. 

237. The integuments of the tongue differ from the 
skin chiefly in these respects ;— In the epithelium being 
moistened not bv the oilv fluid of the skin, but by a mucus 



* GKYi*s Anaiom^ q/' Pianis, p. 584, sq. 

Petr. Luchtmans De Saporibus ei G^siit, L. B. 1733. 4to. p. 58, sqq. 

J. Gottl. Leidoufrost De sensu qui in JducibtLs esi, ol" eo qui in 
hngua exierciiur, dicrrso, Duisb. 1771, 4lo. 

f Sommerring^s Icones Orgamorum Humanorum Gusius. Francof. 
180e, fbl. 

X 1q dogs and sheep with vartou:>Iy coknued skin, I bare commooly 
fbuod the leuculuiu of the tongue and £iuces also of xarious cokxin* 
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wliich proceeds from the foramen caecum of Meibomius,* 
anil the rest of the giaiulular expansion of Morgagni.f— 
And secondly, in the conformation of the papilla*, which 
are commonly divided inlo petiolaied, obtuse, and coni- 
cal.| The first are very few in number, and situated in a 
lunnted series at the root of the tongue; the others, of 
various magnitudes, lie prcmiiscuously upon the back of 
the tongue, and (rhiefly upon its edges and apex, where 
the taste is most acute.§ 

238« These papilla; are furnished with extreme fila- 
ments of the lingual branch of the fifth pair ;|| and through 
them we probably acquire the power of tasting. The 
ninth paii*** and the branch of the eighth, which also sup- 
plies the tongue,+t appear intended rather for the various 
movements of this organ, in manducation, deglutition, 
speaking, 8cc. 

239. For the tongue to taste properly, it must be moist, 
and the substance to be tasted must be liquid, holding salts 
in solution.;}^: (A) For if either is in a dry state, we may 



♦ Consult Just. Schradcr's Ohservat, et Ilislor, from Harvey's book 
De Generatione Animaliirm, p. 186. 

+ Morgagni's Advcrsar. Anat, Piima, Tab. i. 

J Ruysch's Thesaur, Anat. I . tab. iv. fig. 6. 

B. S. Albinus' Annotat. Acad. L. i. tab. i. f . 6 — 11. 

§ Consult Haller's excellent description of the tongue of & living 
man, in the Diction, Encyclopedique. Yverlon edition. Vol. xxii. 
p. 28. 

II J. F. Meckel De Quinto pare Nervorum Cerebri, Gotting. 1748. 
4to. p. 97. fig 1. n.SO. 

♦♦ J. F. W. Meckel De Nono pare Nervorum Cerebri, Gotting. 

1777, 4to. 

ff See Haller*s Icon, Anatora, fasc. ii. tab. 1. letter g. 

Monro on the Nervous System. Tab. xxvi. 

XX Bellini. Gustus Organum novissime deprehcnsum, Bonon, l665, 
12mo. 
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perceive the presence of the substances by the common 
sense of touch, Tthich the tongue possesses in great acute- 
ness, but cannot discover their sapid qualities. When 
the tongue tastes very acutely, the papillee around its apex 
and margins are in some degree erected. 



NOTE. 



(A) Certainly an infinite number of bodies are sapid, 
which contain no kind of salt. Some gases and metals 
arc sapid ; thoy however may possibly be united with the 
fluids of the mouth, before they produce an impression. 
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SECT. XV. 



OF SMELL. 

240. While taste and smell are closely related by the 
proximity of their organs^ they are not less so by the 
analogy of their stimuli, and by some other circumstances. 
For this reason, they have been generally named chemical 
or subjective senses. 

By smell we perceive odorous effluvia, taken in by 
inspiration, and principally applied to that part of the 
Schneiderian* membrane, which invests both sides of the 
septum narium and the convexities of the turbinated 
bones. 

241. Although the same mucous membrane lines the 
nostrilsf and their sinuses,J its nature appears different in 
diiferent. parts. 



* Conr. Vict. Schneider De Osse Crihriformi el Se7isjt ac Organo 
Odoratus, Witteb. l655^ IS^mo. 

This classical work forms an epoch in ph3rsiological history, not only 
because it is the first accurate treatise on the function of smell, but be- 
cause it put an end to the visionary doctrine of the organ of smell being 
the emunctory of the brain. 

+ Sommerring's Icones Organorwn Hnmanorum Olfactus, Francof. 
1810, fol. 

J 'Haller's Icones Anat. fasc. iv. tab. ii. 

Duvemey's Oeuvres Anatom, 'Vol. i. tab. xiv. 

Santorini's Tdb^Posthum, iv. 
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Near llie exterior openings it is more similar to the 
skin, and beset with sebaceous follicles, from which arise 
hairs, known bv the name of vibrissae. 

On the septum and the turbinated bones it is fungous, 
and abounds in mucous cryptce. 

In the frontal, sphenoidal, ethmoidal, and maxillary 
sinuses, it is extremely delicate, and supplied with an 
infinite number of blood-vessels, which exhale an aque- 
ous dew. 

G42. It appears the principal, not to say the sole use of 
the sinuses,* to supply this watery fluid, which is perhaps 
first conveyed to the three meatus of tlic nostrils, 'and 
afterwards to the other parts of the organ, ])reserving 
them in that constant state of moisture, which is indispen- 
sable to the perfection of smell. 

Tbe sinuses are so placed, that, in every position of the 
head, moisture can pass from one or other of them into 
the organ of smell. 

C243. The principal seat of smell, — the fungous portion 
of the nasal membrane, besides numerous blood-vessels, 
remarkable for being more liable to spontaneous hemor- 
rhage than any others in the body, is supplied by nerves, 
chiefly the first pair,]- which are distributed on both sides 
of the septum narium, and also by two branches of the 



* In my Prodis, de Sinilus Frontal, Getting. 1779. 4to, I have 
brought forward many arguments from osteogeny, comparative ana- 
tomy, and pathological phenomena, to prove that these sinuses con- 
tribute indeed to the smell, but little or nothing to voice and lan« 
guap^, as was believed by many physiologists. 

+ Metzgcr. Nervorum Primi Paris Hisioria, Argent. 1766, 4to. 
Kprinted in Sandifort's Thesaurus, Vol. iii. 

>ar|w, Anatomie. Annotut, L. ii. tab. i. ii. 
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fifth pair. The former appear to be the seat of smell :* 
the latter to serve for the common feeling of the part, 
which excites sneezing, &c. 

244. The extreme filaments of the first pair do not 
terminate in papilltc, like the nerves of touch and taste, 
but, as it were, deliquesce into the spongy and equal 
parenchyma of the nasal membrane. 

245. The organ of smell is small and very imperfect 
at birth. The sinuses scarcely exist. Smell consequently 
takes place but late, — as the internal nostrils are gradually 
evolved, and is more acute in proportion to their size 
and perfection.t 



* This is shewn by pathological dissection and comparative anatoni}'* 
Thus in Loder's OVscrv. Tumoris Scirrhosi in Basi Cranii Rcperli, 
Jen. 1779, 4to. is a case of anosmia, following a compression of the 
first pair by a scirrhus. We are taught, by comparative anatomy, that 
in the most sagacious mammalia, v. c. elephants, bears, dogs, bisulcous 
ruminants, hedgehogs, &c. the horizontal plate of the cribriform bone 
is very large, and perforated by an infinity of small canals, each of 
which contains a filament of the olfactory nerve. 

+ While animals of the most acute smell have the nasal organs most 
extensively evolved, prccibcly the same holds in regard to some bar- 
l)arous nations. For instance, in the head of the North American 
Indian, (a leader of his nation, and executed at Philadelphia about 60 
years since), which I have given in the First Decade of my Collection 
of the Crania of d{fferetit Nations, illustrated by nine plates, the in- 
ternal nares arc of an extraordinary size, so that the middle concha?, for 
instance, are inflated into immense bulla? ; and the sinuses, first de- 
scribed by Santorini, which are contained in them, I never, in any 
other instance, found so large. 

The nearest to these, in point of magnitude, are the internal nares of 
the Ethiopians, from among whom I have seven heads now before me, 
very difTerenl from each other, but each possessing a nasal organ, much 
larger than we find it described by Sommerring to be in that nation^ 
ilber die korperL Verschicdenk dos Negers, &c. p. 22. 
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£46. No external sense is so intimately connected with 
the^ensorium and internal senses^ nor possesses such in- 
fluence over them, as the sense of smeU.* 

No other is so liable to idiosyncrasies, nor so powerful 
in exciting and removing syncope. 

Nor is any other capable of receiving more delicate and 
delightful impressions ; for which reason, Rousseau very 
aptly called smell, the seme of imagination.^^ 

No sensations can be remembered in so lively a manner 
as those which are recalled by peculiar odors.J 



These anatomical observations accord with the accounts given by 
most respectable travellers concerning the wonderful acuteness of smell 
possessed by these savages. 

, Respecting the North American Indians, consult among others 
Urlspcrger. Nachr, vonder Grosslritann, Colonic Salzburg, Emigranten 
in America, Vol. i. p. 862. 

Respecting the Ethiopians, the Journal des Sfavans, 1667, p. 60. 

* See Alibert on the Medical power of odors, in the Mem, de la Soc^ 
Medicale. T. i. p. 44. 

t Emile, T. i. p. 36?. 

X Respecting the {)ower of smell over the disposition and the propen- 
sities, consult Bcnj. Rush, in the Medical Inquiries and Observations, 
Vol. ii. p. 34. 
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SECT. XVI. 

OF HEARING. 

247« Sound, which is excited by the collision of elas- 
tic bodies and propagated by the air, is perceived by the 
sense of hearing,'^ and is first received by the conchiform 
cartilaginous external ear,t which few of our country- 
men have the power of moving J By this it is collected ; 
then conveyed into the meatus auditorius, which is an^ 
ointed by a bitter cerumen ;§ and strikes against the mem' 
brana tympanic which is placed obliquely in a circular 
furrow of the temporal bone^ and separates the meatus 
from the internal ear. 

248. Behind this membrane lies the middle portion of 
the ear, — the cavity of the tympanum^ whose fundus is di- 
rected upwards and inwards. 

It contains three|| ossicula auditus: of which the exte- 



♦ Sommerring. Abildung dcs McnsdiHchcn Hororgans. Francof. 
1806, fol. 

f B. S. Albinus. Annotat, Academ. L. vi. tab. iv. 

X J. Rhodius ad Scribon. Largiim. p. 44, sq. 

J. Alb. Fabricius Dc Ilominibus oriu non diffcrenlihis. Opuscul. 
p. 441. 

Ch. CoUignoii's Miscellaneous Works, Caaib. 1786, 4to. p. 25, sq. 

§ Consult J. Haygarth in the Med, Ohs, and Inquiries, vol. iv. 
p. 1 98, sq. 

II The existence of a fourth bone (called Lenticular) commonly be-, 
lieved from the time of Franc. Sylvius, I have disproved at length in 
my Osteology^ p. 155. et seq. edit. 2. It is wanting in the greater 
number of perfect examples from adults. 
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rior, or malleus, adheres by its manubrium to the mem- 
brana tympani, is generally united in the adult to the 
circular furrow abovementioned by its spinous process 
which is directed forwards, and it lodges its round head 
in the body of the incus. 

The incus is united to the head of the stapes by the ex- 
tremity of its long process which extends into the cavity 
of the tympanum. 

The stapes resting its base upon the fenestra ovalis, 
runs towards the vestibule of the labyrinth, into which, 
sounds, struck against the membrana tympani, are propa- 
gated by the intervention of these three little bones. 

249* The Eustachian tube * runs from the interior of 
the fauces into the cavity of the tympanum: and the in- 
ferior seal a of the cochlea has the same direction; the 
opening of the latter, texmcA fenestra rotund^iyf is closed 
by a peculiar membrane. The true and principal use of 
each is not sufficiently known. *| 

250. In the deepest part of the petrous bone is placed 
the internal ear, consisting of throe parts. 

First, of the vestibule, placed between the other two, 
into which open not only the fenestra ovalis, but the five 
orifices of the semi-circular canals which lie posteriorly, 



• Saundcr's Anulomy of ihc humaticar. I.ond. ISOI, fol. vol. i. ii. 

+ Scarpa Dc S/ruciura Fenestra Botunda, &c, Mutin. 177!:;, 8vo. 

X Comparative anatomy renders it most probable that the Eustachian 
tube is subservient to the action of the membrana tympani. 1 1 is 
found in all red-blooded animals which possess a membrana lym|xini : 
but is wanting in fishes which are destitute of this membrane. The dif- 
ferent opinions respecting its use may be found in Keil's Arehiv.Jar die 
Physiol. T. ii. p. 18. iii. p. l65. iv. p. 105. viii. p. 67. ix. p. 320. 
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and the superior scala of the cochlea^ which is placed an- 
teriorly. 

The vestibule and scini-circular canals loosely contain 
very delicate membranous bags, lately discovered by the 
celebrated Scarpa. Two of these lie in the vestibule^ and 
three in the semicircular canals.* 

251. They, as well as the cavity of the cochlea, con- 
tain a very limpid fluid, bearing the name of Cotunni, 
who shewed it to be absorbed by two canals, by him de- 
nominated agueductspf and by the no less illustrious 
Meckel, diverticula -,% the one arises from the vestibule^ 
the other from the inferior scala of the cochlea. 

252. The portio mollis of the seventh pair, together 
with the portio dura, (which afterwards runs along the 
Fallopian aqueduct)^ having entered the internal acoustic 
opening, transmits its medullary filaments into the lower 
and cribriform part of it.|| These filaments run to the 
vestibule and semicircular canals, but especially to the 
base of the cochlea, where they form a medullary zonula, 
marked by beautiful plexiform strias, which pass between 
the two laminse of the septum cochleae. % 

253. The oscillatory tremor, which we formerly fol- 
lowed as far as the fenestra ovalis (248), is propagated to 



* Scar{>a*s Dhquisitiones AnaUmica de Audiiu ei Olfacia. Tab. ir. 
(ig. 5. tab. vii. (ig. 3* 
f Cotunnt De Aqueduclibus aurts Humana:, Neap. \lQO, 4to. 
J Ph. Fr. MeckelDe JLfl^yrJn/Ai rtttm Contentis, Argen. 1777> 4(o. 
§ Fallopius* Observ, Anal, p. 27, sq. Vciiet. 156l, 8to, 
II Brendelii ^na/ec/a de Concha auris HuMana. GoUing. 1747« 4to. 
The same^ De Audiiu in Apice Conchoe ib. eod. 4to. 
% CoDsult Zinn*s Observ. Botan, Gotting. 17^3^ 4to. p.Sl^ sq. 
Scarpa 1. c. tab. viii. fig. 1* 2. 
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ihe vestibttle, where, by means of the water of Gotanmos 
(251), it strikes the auditory nerves distributed amoog ti» 
yfriniSfBgs of the labyriiKb. 

354>. Besides the Himcles of the HMillefrs an4 staf>e$,* 
^opposed to be ¥ohHitary,t ilbe chorda tympani, % wlii^ 
is placed between the hsmdle of the malteus^ and the 
hunger leg of theineus,. is believed to moderate the foFce 
of sound struck against Ae membrana tympani, and 
afterwards to be propajgated along the cavity of the tym- 
psRum.§ 



• B. S. Alblqi T4^hul(e Musi^^f. ^. J(X. % 2Q. 
+ Eustach. De 4'*4iius Organ, p. 1^7f 
Caldani. Instiiut, Physiol. 246^^ sq. 

J T. Fr. Meckel De Quinto pare Neworum Cerelri fig. 1. x. 71. 
Leop. M. A. Caldani on the Office of the chorda tympaai. In the 
IShggi delV AeaA. di P&dwa, T. ik 
$ Ck)ttinnL 1. c. (. Ixxxviii^ Harber^s. Praitci. in Bwa^haaaii IhtU 
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SECT. XVIL 



OV tlGBT. 



. ^5u Tk^ instrumeats of yisiony«**4he 9y6»/^ ore two 
moveable globes^ fixed to the optic nerreft whose 4ecu9r 
sation we formerly noticed (211), as it were to stalks, in 
such a manner, that their insertion is not exactly opposite 
the centre of the cornea and iris, but behind thi^ imagi- 
nary axis, rather nearer to the nose. 

256. They consist of various coats containing pellucid 
}u9moui?s of different d^gi^eg of density, 90 pJaoed that 
the rays of light can pass from the transpareat lOiiteriQff 
segment of the bulb to t4ie opposite part of the funOns. 

257. The external coat is called sclerotic. It is defi- 
cient in the centre, and that part is filled up by the cornea, 
which is transparent^ lameliated, more or less conveif, 
and projects like the segment of a small globe from one 
of larger size. + 

258. The interior of the sclerotica is lined by the cio* 
riotrf, which abounds in blood-vessels, especially verticose 
veins, and is dyed on each side by a black pigment, adr 



♦ Soinmerring. Ablildung^eh des Menschlichen Auges, Francfbrt, 
1801, fol. 

t Ad. Jul. Rose De Morhis Cbrnece ex Fdhrica ejus Declaraiis. 
Lips. 1767, 4to. 

O. H» GersoB Be Forma Cornec^ Deque "SingulanPlsusffugfioineno, 
Goiting. 1810, 4to. 
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hering however but loosely to its concave surface in the 
form of mucus.* 

^9. Thechorioid contains the internal coat— the rt' 
tinaff^a medullary expansion of the optic nerve, which 
passes through the sclerotica and chorioid.j: Its struc- 
ture is very beautiful. § 

In the imaginary axis of the eye, between the two prin- 
cipal branches of the central artery, || it is perforated by 
the singular foramen of Sommerring,1[ which is sur- 
rounded by a yellow edge.** 



• C. Mundini in the C^mm. Instil, Bononiens, T. vii. p. 29. H. F. 
Elsaesser (praes. G. C. Ch. Storr) Depigmenio Oculi Nigro. Tubing. 
1800, 8vo. 

f B. S. Albinus. Annolat. Acaijlem, L. lit. p. 59> sq. L. iv. p. 76* 
tq. L. V. p. 66, :k|. 

I Walter Df Fenis Oculi, &c. fierol. 1778, 4to. Ub. 1. fig. 2. tab. 
ii. fig. 2. 

§ The extremely beautiful blood-vessels of the retina were first dis- 
covered by T. Mery to be visible in a living cat plunged into water. 
Mem. de VAcad. dcs Sc, de Paris, avant I699, T. x. p. 656-, and 1704, 
p. 265* 

The radiated surface of the retina in the hare is most beautifully dtt* 
played by Zinn, in an admirable plate. Comm, Soc. Scient. Gotling, 
T. iv. a. 1754, tab. viii. fig. 3. 

By Fontana, in the rabbit. Sur le venin de la vipere, vol. ii. tab. v. * 
fig. 12. 

It A plate accurately representing the courses of these branches will 
be found in the Oeuvres de Mariottc, p. 527, fig. 1. 

^ Sommerring De Foramine cenirali limbo lulS cincio retina 
human^e: in the Comment, Soc, Reg, Scient. Cotlingens. T. xiii. 
Ph. Michaelis in the Journal der Erjindungen in der Natur und ArZ' 
neywiss, p. xv. 

** As I have discovered this central aperture in the eye of no animal 
besides man, except the quadrumana, the axes of whose eyes are, like 
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260. The anterior edge of llie chorioid is terminated 
by a cellular belt, called orbiculus ciliaris, by which it 
adheres firmly to a corresponding groove in the sclerotic; 
and from which two other membranes, viz. the iris and 
ciliary processes, are expanded in a circular form. 

26 1. The iris, (whose posterior surface is lined by a 
brown pigment, and termed uvea) lies anteriorly to the 
ciliary processes, is flat, and washed on all sides by the 
aqueous humour; narrower towards the nose, broader 
towards the temples. Its texture is dense and cellular, 
and contains iio vestige of muscular fibre. We must 
regard it, with Zinn,* as a membrane sui generis, and not 
as a propagation from the chorioid. The anterior surface 
is differently coloured in different persons, and, during 
life, counterfeits a flocculent appearance, f 

262. The blood-vessels of the iris run chiefly on its 
anterior surface, and are continued in the fcetus into the 
membrana pupillaris, ^ which begins to open in the cen- 



the human, parallel to each other, I think its ute connected with this 
parallel direction of the eyes, and have endeavoured to explain the con- 
nection at large, in my Handhuch der vergleichenden Anaiomie, p. 547, 

etseq. 

As, on the one hand, this direction of the eyes renders one object Yisi« 
ble to both at the same time, and therefore more clearly Ttsible ; so, on 
the other, this foramen prevents the inconvenience of too intense a 
light, if it is probable that it expands and dilates a little, and thus re- 
moves the principal focus from the very sensible centre of the retina. 

* Comment, Soc, Sdenl. GoUing, tom. iv. p. 199* 

f On the remarkable mutual relation of the arteries and ner\'es of 
the internal parts of the eye and especially of the iris, see Diet. G. 
Kiaer De Anamorphosi Oculi. Gotting. 1804, 4to. 

X This beautiful membrane was first discovered by Francis Sandys, 
a cejebn^l^ maker of anatomical preparations, and first described and 
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tr^y at the seventh or eighth month of pregnaacy, whea 
the ej€6 have acquired gome degree of size ; and wheo^ 
prohabiy^ the elliptic aixhes o£ its vessels begin to be 
gpad^ially retriicted into the uiJier ring of the iri$, Tvhich 
ring I have never been able to perceive distinctly be£or^ 
l^hat period. 

£63. The other circular membrane (260) bear« the 
Mine of ligamentum or corpus ciliary ; and inclioiag back- 
^vArds,. is distant from the iris. Its external edge is thick * 
Aiid adheres to the ciliary circle (£60) : tthe internal is thin 
aad adheirent to the margin of the capsule of the lens. 
The brown pigment is copiously diffused over it. 

Its anterior surface^ lying opposite to the uvea, is 
striated. The posterior, lyhig upon the vitreous hmnour, 
is beautifully separated into about 70 flocculi, remarkable 
for an indescribably minute and elegant set ef blood- 
-vessels. These floccali are named ciliary processes, and 
their use is still an object of enquiry* f 

264. In the bulb of the eye, whose coats we have now 
described, are contained the humours, of three priAcipal 
kinds. 

., Tbe posterior, and by far the larger portion of the 
giobe, i» filled by the vitreous humcmr, proportianaUy 
larger in the human subject, especially after puberty, lluHi 
in other ainrnrals, and so dispersed in inmiftietabk drops 



••■ 



exhibited la a plate by Ever. J. Wachendorf, Commerc. Liiler. Nt>r, 
1740. Hebd. 18. 

• The ciliary canal» discovered by Fel. Fontana, isur le venin de la 
v^ere, vol. ii. tab. vii. fig. S, Q, 10^) and afterwards described more ac- 
curately by Adolp. Murray, (,nov. actor. Xfpsaliens, vol. iii.) runs, in 
bi^ulcous animals, along this tliick edge, 
t t Consult among others Brandis in his Paihologie. p. 1^53. 
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throughout the celU q£ the delicate f^aioid membran$f 
that this membraaaceo-l/mphatic body hm the »Rguliir 
aj^peariMice of a tremulous jelly. 

265. Anteriorly it adheres to, and by means of the zotu^ 
cUiarU ^uriounds^he capsule containing xhecrj^talliM tens, 
MBHiediately around which lies the water a£ Morg^ni* 

The lens itself is very pedlucid and eellular, but so wmAl 
more dense thaa the vitreous buaiour, that it feels bc^ 
:tweea the fingers like a \ery tenacious glutepj altfeKifigh 
afBaziugly clear. Its nucleus is i»ore dense thain the «j|i- 
t^ior kj»ellse. These may, by maoagesnent, be reduced 
iiiibo exftremely deltcafte fibres, converging from thd ciiw 
oumference to the ceatre. * 

In the adult the lens is proportionally smiiUer than in 
quadruped mammalia; also less convex, especially ion ks 
posterior surface. 

-266. The remaining 6pa<^ of the eye is filled by .'tfse 
aquetus kttfjwurf which is veij iiiBfnd^ and divided by 
the iris into two chambers ; the anterior and larger sep»- 
xatog the covnea and iris ; and the pdslerior, in which the 
uvea li^s towards the corpus cfliare, so small, as scaareely 
telieved by fioone to exist. 

• QSSf. These most valuable parts are defended from in- 
juries, both by the profundity of their situation in Ae mk- 
bits^ a^ by tbe valvular cover»|gs of the ^&>liid8. 

In the duplicatmre of the peipebr^^ lie the sd^mceous 
foiUtles of Meibomiusyt thickly distributed; and Ibtttr 



• Th. Young in the Philos. Trans, 1793, fol. xx. fig. 2. 3. 
Day. Hosaek, tb. 1794^ tab. ^ivii; figi 4i 

ii €. Ikil J>e hntis cn^fitt&imB simdnra fibrosa, Hali 1704, Bv0. 
t H. Meib<smiiis* Divans Pi^ffiArarumnovin ep. HdMt. 166^^ 
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edges are fringed by a treble or quadruple series of liUa:* 
the cartilaginous tarsi serve for their support and ex- 
pansion, and also fncilitate tbeir motion upon the eye- 
ball. 

Above the eye-lids, to use the words of Cicero, the 
skin is covered by the stipercilia, which preserve the eyes 
from the sweat flowing from the head and forehead, and 
in some measure screen thein from too strong a light. 

2fi8. To lubricate the eyes, to preserve their bright- 
ness, and wash away foreign matters, is the office of the 
tears. Their chief source is a conglomerate gland placed 
in the upper and exterior part of the orbit. It has nu- 
merous but very fine excreting ducts, which are said to 
discharge about two ounces of tears upon each eye daring 
twenty-fonr hours ; the tears are afterwards absorbed by 
the puncta lachrymalia, the function of wliieh may, in a 
certain sense, be compared to that of the lacteals in the 
villous coat of the small intestines : from the puncta they 
are conveyed through the snails horns, as they are called, 
into the lachrymal sac, and thence pass into the lower 
meatus of the nosirils.t(A) 

269- Thus much it was necessary to premise upon the 
structure of the organ of vision. We now come lo the 
function of the organ,— to the eKplauatiou of vision. 

The rays of light falling upon the cornea at an angle 
more acute than forty-eight degrees, pass through it, and 
from both its density and figure, are considerably refracted 
towards the axis of the eye. On entering the aqueous 



■ B. S. Albinui' Annot. Acadrm. L. iii. tab. iii. fig. 4. 
t I. Chr, RoBenmuller, Organa Lathrynmliuin Parliun^ue SxItT- 
larvm OruK Rutnani Detmptia Analomica. Lips. t797> 4io. 
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humour they experience rather a less degree of refrac- 
tion. 

Those rays which penetrate the pupil and are received 
by the lens, are still more refracted on account of the 
greater density of this medium. 

The less density of the vitreous humour prevents the 
focus of rays from being too small, but allows it to fall 
elongated upon the retina, and exhibit the image of ob- 
jects, inverse indeed necessarily from the laws of light. 

270. The fonts which, in this mode, falls upon the 
retina, is considered as acute, not absolutely but rela- 
tively,on account of the different refrangibility of colours; 
but the latitude arising from this aberration of the rays, 
is so small, that it not only does not obscure the clearness 
of vision, in any perceptible degree, but is the source of 
many advantages.''^ 

271. The celebrated question, why we behold objects 
erect, while their image is painted inversely upon the 
retina,t may be easily answered, by considering that ob- 
jects are called inverse in relation only to those which 
appear erect. 

Now, since the images of all objects and of our own 
bodies are painted on the retina, all in their relative situ- 
ation, their relative situation must correspond as exactly 
as if they were viewed erect, so that the mind (to which 
a sensation excited by the image and not the image itself 
is communicated) is preserved from all danger of error. 



* See Nev. Maske1yne*8 Attempt to explain a Difficulty in the 
Theory qf Vision, depending on the differ en^^ Refrangibility of LigfU. 
Philos. Trans. Vol. Ixxix. p. 256. 

t See J. H. Voight in the MagazinJUr Physik undNaturgeschichte. 
T. V. P.iii. p. 143. 
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272. Since many conditions are required for distinct 
vision^ the Creator has wonderfully ordered the functions 
of these organs* 

tA sufficient^ but^ at the same tlnie^ a definite quamtitj 
of lights not too intense for distinct vision, is provided in 
two modes : — First, according to the greater or less/ inten- 
sity of the rays, a less or greater number of them passes 
to the lens;^--^Secondly, that portion which is superabun- 
dant aofd injurious to vision, is absorbed. 

The first is effected by the motion of the iris; the se- 
cond, by tlie pigmentum nigrum. 

273. The iris is endowed with sufficient mobility to 
accommodate itself to the intensity and distance of lighw 
that when exposed to a strong liglit or to near objects, it 
may expand itself and contract the pupil, but when to a 
weaker light or more remote objects, it may contract 
itself and dilate the pupil.^ Physiologists have given dif- 
ferent explanations of this motion. Some ascribe it to 
the impulse of blood into its vessels; others to con- 
traction of its imaginary muscular fibres. I have shewn, 
in a particular treatise, that both these circumstances are 
impossible, and that it is by far more probable and na- 
tural to ascribe its proximate cause to the vita propria of 
the iris (42); the more remote cause, as we formerly 
hinted (56), is to be sought for solely in the reaction of 
the sensorium.t 

274« The functioin of the dark pigment, so frequently 



* Zknti De Moiu UveoB, 1767« ia the Cammeni, Socki, Scieni, 
CMlkig, T. i. 

Fel. Fontana Dei Moti dell *Iride, Lucca. 1765, 8?o. 
. t For ether eKplaaaticitis consult Troxkr In Himly's Ophthalmol* 
Bihlioih. T. i. P. ii. p. 21. 
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mentioDed, (.258, 261, ^63,) viz. to absorb the superfluous 
rays, and its importance to the perfection of vision, are 
demonstrated, among other ways, by the dissection of 
different kinds of animals, and by the diseased condition 
of Albinos, whose eyes are very tender and impatient of 
light from the absence of this pigment.* 

£75. The focus of the refracted rays must fall exactly 
Qfk the retina, so that the point of vision be neither pro- 
duced beyond it, nor so shortened as to strike on the 
vitreous body. 

The latter defect exists in sliort sighted persons, from 
the too great convexity of the cornea, or gibbosity of the 
lens. 

The former is the delect of long-sighted persons, in 
whom there is the opposite conform^ition of parts. 

276. Since a perfect and sound eye beholds near and 
remote objects with equal distinctness, it must of neces- 
sity be supplied with appropriate powers of accommo- 
dation.f That these internal changes of the eye are chiefly 
accomplished by the pressure of the straight muscles of 
the ball, I am clearly convinced, from this among other 
argtments, — that in the Greenland whale,— 'an amphibious 
animal which must see in media of difierent densities, 
nature has most accurately provided for this, in the re- 
markable structure and obsequious flexthility of the 
sclerotica.J (B) 

* I have spokfen of Albinos at large, vh my wotlc De Generis Jfumarii 
Varietate Nativa, ed. 3. p. 274, and in my dissertation De OimHs 
Leuccethiopuffi. 

t H. W. Math. Olbers De OcuH Mulaiionihus Intends, Gotting. 
1780. 4to. 

Eter. Rome in i^kPhilos.Trdns. 1795^ p. 1. 

\ Comment, Societ, Scient, Gottingens, T. vii. p. 62, fig. M. Ilg.h. 
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277. During the waking state^ the eyes are perpetually, 
although insensibly, agitated, and directed towards the 
axes of objects, by these muscles. 

For, although the whole of the retina is sensible, it 
is not all equally calculated to receive the images of 
objects. 

In the first place, the true axis of the human* eye, 
whpre the optic nerve enters, is proved by the well-known 
experiment of Mariote,f to be nearly insensible to light. 
The principal focus of the other part of the retina, and 
which must be considered as the chief instrument of dis- 
tinct vision, falls upon an imaginary axis of the globe, 
corresponding with the axis of the cornea and the whole 
eye. This, however, as Keinster observes in opposition 
to Boerhaave, is not to be understood as if only one point 
of an object could be seen distinctly at once, while the eye 
is fixed, and that, to behold another point, the axis of the 
eye must be changed ; for the sensation of a complete 
object is simple and complete.;}: 

278. The habit of directing the axis of the eyes rapidly 
towards objects is acquired by practice. This is proved 
by the example of persons who were born blind, but have 
recovered their sight after puberty ;§ and of children. 



* I say the human eye; for in some animals now before me, the 
seal and porcupine, for instance, the true and imaginary axis are the 
same, the optic nerve lying exactly opposite the centre of the cornea 
and pupil. 

f Troxler speaks of this at large. I.e. T. ii. P. ti. p. i. 

I In Optica Quoedam Boerhaavii et Halleri Commenlaiur Abr. 
Gotth. Kaestner. Lips. 1785, 8vo. p. 7. 

§ SeeGiov. Bartolozzi $opra una cieca naiaguariia, Veron. 1781, 
8vo. p. 99. sq. 
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who seldom acquire this facility of motion before the 
third month. 

279* To habit we must ascribe also the circumstance of 
beholding an object singly, although we have two eyes.* 
For infants at first see double, and the double vision 
which occasionally remains after certain diseases of the 
eyes, may be removed by practice and experience. 

280. The combined power of the two eyes does not ex- 
ceed, according to Jurin, that of each, by more than one 
tenth part. 

It is needless tp add, what the celebrated painter, 
Leonardo da Vinci^ long since remarked, — that in view- 
ing distant objects, it is preferable to employ but one 
eye-t 

281. Sight can never occur, unless the angle of vision 
is at least more than 34 seconds. This was proved by 
the very beautiful experiments of the acute Tob. Mayer 
who formerly was one of our number. And he demon- 
strated the great excellence of the human sight, by shew- 
ing that this still remained the limit of vision under any 
light, under the splendor of the meridian sun, and the 
gloom of a lantern ; so that vision remains almost equally 
clear, although the light be considerably diminished.^: 

282. We may hence infer the prodigious minuteness of 
the images of objects projected upon the retina,§ and 



• W, C. Wf ll«'s Essay upon single vision with two eyes, Lond. 
1792, 8vo. 

f Consult Lambert sur la par tie photometriquc de I' art du peintre 
in the Mem, de CAr.ad, des Sciences de Berlin, I76B, p. 80, sq. 

J Tob. Mayer*8 Experimenta circa visus aciem, in the Commeniar, 
Soc, Scient, Gotlingen. T. iv. 

( De la Hire, accidens de la vue, p. 375. 
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i^erertbek^s impresdted so forcibly upon it, ihat^ |in4er 
certain circumstances^ their vestiges remaiq^ 9£\& ibf^ 
i^iBbQV^ of the objects from bi^f e die eyct.^ 
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NOTES. 

(A) I am not satisfied with any account which I have 
hitherto seen, of the function of the eyelids with respect 
to the tears. If I am not mistaken, the tears pass ovev 
the ball of the eye as low as the edge of the superior 
tarsus, which is so applied to the ball as not ordinarily to 
allow of their ready escape under it.f As the lids cover 
the eye during sleep, and their fine inner edges meet^^ the 
whole of the ball is at this time readily preserved moist. 
But when the eyes are open, the front of the eye between 
the lids would not be moistened unless the upper tarsus 
occasionally descended with tlic fluid contained behind 
it. The fluid thus brought upon the front of the eye, 
trickles down by its gravity as far as the inferior tarsus, 
which also occasionally ascending, raises it somewhat. 



■mr 



• Oassendi's vita Peireskii, p. 175, $q. Hague, l655, 4ia. 

Franklin's Letters on Philosophical Subjects, at the end of hit 
Expts. on Electricity, Lond. 1769, 4to. p. 469, sq. 

Rob. War. Darwin'd Exptrimenia nwm de speetris s. imaginilus 
ocularibus, quae ohjcctis tucidioribus antea visis, in oculo ela»s9 vti 
nersppercipimnfur, Lngd. Bat. 17B5, 4te. 

£r. Darwin*s Zoonamia, T. 1. 

€. Himly in ihe BibHoih. Ophihalm^log. T. i. P. ii. p. i. 

t The object of this firm application of the tarsi to the eye most be 
the exclusion of foreign matteit from theoHMt 
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Winking thus preserves the front of the eye constantly 
moist during the waking state. 

It may be also observed that when the tarsi approxi- 
mhte, as they drive before them the moisture of the front 
of the eye-ball, they quite inundate the puncta lachry- 
malia, by which circumstance the puncta are of com^se 
enabled to carry off a large quantity of the secretion, 
and ordinarily to prevent its overflow, which would occur 
at the centre of the lower tarsus. During sleep the puncta 
are not so copiously supplied, as they have only the same 
share of tears as the eye in general ; and there is less 
occasion for it, because the removal of the stimulus of the 
air and light by the closure of the eyelids, lessens the 
secretion. 

M. Majendie has found the matter of the tarsal or 
Meibomian glands to be not sebaceous but albuminous, 
and soluble in the tears ; hence we discover why, during 
sleep, it accumulates on the tarsi ;—rbecausc its solvent, 
the tears, are not sufficiently abundant to remove it. 

(B) In Albino animals, whether the rabbit, pigeon, 
or mouse, the sclerotic and chorioid are nearly transpa- 
rent, the latter losing its blood after death, and the image 
formed upon the retina may be read fly seen, without re- 
moving a portion of the sclerotic. From observations of 
this kind M. Majendie has found that whether the eye be 
presented to a neighbouring or distant object, the image 
upon the retina is equally distinct, and therefore all the 
explanations of this circumstance which have been hither- 
to given, founded on changes which can occur only 
during life, fall to the ground, whether founded on pressure 
of the ball by the recti muscles, motion of the crystalline, 
contraction of the crystalline or ciliary processes, 8ic. He 
also found that the escape of a little of the aqueous or 
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vitreous humour^ or the total removal of the former or of 
the cornea, impaired the distiuctness of the image ; the 
total removal of the aqueous humour or of the crystalline 
also increased the size of the image; the removal of the 
humours prevented the formation of any image; an in- 
crease produced in the pupil hy a circular incision of the 
iris produced an increase of the image***^ 



• Precis Elementaire de Pht/siologie, T* i. p. 6l, sq. 
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SECT. XVIII. 
OF THE VOLUNTARY MOTIONS. 

283. We have seen that the nerves perform two 
offices: (220) the one of feeling, the other of moving. 
The former we have already considered ; we shall now 
say something with respect to the latter. 

284. All the motions of the body may be divided into 
voluntary and involuntary. 

The pulsation of the hearty and the peristaltic motion 
of the intestines and other viscera, are commonly ad- 
duced as instances of involuntary motion. 

The action of by far the greater number of the other 
muscles is voluntary. 

Respiration, sneezing, the tension of the membrana 
tympani, the action of the cremaster, are regarded by 
some as belonging to the former class ; by others, to the 
latter; and by others, as of a mixed nature. 

285. If this division is narrowly examined, it will be 
found embarrassed by so many difficulties, that the limits 
of each class cannot well be determined. 

For, on the one hand, few functions can be termed 
truly involuntary, especially if we tonsider the connection 
of the imagination and passions with the will. 

Again, on the other hand, there are few voluntary 
motions that may not be rendered involuntary by the force 
of habit, whose influence upon our animal motions is 
unmense. 
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fi86. Of the latter description are those umscttlar 
motions which, although generally voluntary, take place, 
under certain circumstances, without the knowledge of 
the mind, or even in opposition to its endeavours. 

Thus we wink infH^tfHMlf, if n friend suddenly ap* 
proaches his finger to one of our eyes, though it does not 
come in conta^: ihe nag fi«g»v geaemtl]^ bends if we 
bend the little finger. 

We often unconsciously move our limbs evMi while 
slecfpihg sounfdly. 

On the contrary, softte muscles which aire idmoat al» 
Ways obedient to the will, occasionally cease to be so : an 
instance of this exists in the difficulty whleh we experi- 
ence in attempting to move the hand and foot of the 
same side in different directions ; and in all those tnotioDs, 
which, although Voluntary and perfectly easy if pit>duced 
separately, are found very difficult if attempted together/* 

287. Among those motions which are supposed to be 
perfectly involuntary, no ofle is free from exception, as 
far as I know, excepting the spasms of the uterus during 
labour.t 

With nn|>ect to the motion of the heart, we have the 
indubitable testimony of Bayaard and Chdyne, that they 
saw the famous £nglish officer, who could «top the mo- 
tion of his heart and arteries at pleasure.! 

There is no question that the pulsation of the heart and 

" ■■ " ■■ H ill mA m tt^mtmmm'mmmmmmmmm0tim$mmmmm>mmtmfimmm»mf^mmmamm 

* Consult Window in the Slim, Je fAe, Jes ScUneet de Paris, i^Sg. 

t tlieie are partly volmttny in some <vWtt.bto«ted ihinnli^ «i is 
teim ia WmIh iil^lMfl sMtiag, wbMs ird4|)fii^<)riWi#<Mi>«Ni%NB 
kaowa to hf oilMn ia suoiosiMi. 

} Cheyne's Treaiise on Nervout Disiaset, p. 307* sq. 
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arteri«0 cau be acoekrated or retarded by the varied state 
of respiration.* 

The BM>tioii of the stomach is voluntary in all rami- 
natipg wiBialsi and I myself once distinctly found it 
Toluntary in the human subject, in an instance of rumi* 
nation. 

Although the motion of the iris is involuntary in most 
persons, I have been credibly informed that some have 
been able, by a oonsiderable effort, to subject it to the 
^ill and contract the pupil in a faint liglit. 

So numerous are Che motions commonly called in* 
Yoluntaryi which become voluntary in some particular in* 
dividual^^ especially if aided by attention and liveliness 
of imagination.f 

Thus I have seen some able to produce at any time a 
spasmodic horripilatmi 4tf 4Im ihi% by representing some 
unpleasant sensation to their imagination. 

Others have had the power of exciting local sweat in 
the hands, &c.j: (A) 

888. This may perhaps be explained on the principle 
of sensorial reaction, (56) which may be producfed by 
imagination,^— a mental stimulus, as easily as by a corpo- 
real stimulus acting upon the sensorium (58)* Many 
phenomena accord admirably with this explanation ; v, t. 



• See Sam. Utb. Mtiehili On ik§j^e$m •mfi^4%oi49 tic. New 
¥lif^ I79&i lSino.p.s6. 

Abo Leop Caldani in ihe Memore deila acc<demu$ H Maniowt. 
T. 1. 1795, p. lis. 

f SetihtRmppai^ «{m C em mui a iru 4:to^»^ U4Uy 4U ftxamen 
du ma^nitumt auimalp wcittea by J. Sylv. Bailly, a niuu worthy of 
a beUcr fate. Paris, 17S4, 4to. p. 16. 

I See V. c. T. Bartholin ia the Act J|i(s/^t>ni, 407(1, «pl. iv.jp..l9I • 
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the various causes of the erection of the peniS| and of the 
flow of saliva. 

289< The voluntary motions are the distinguishing cha* 
racteristics of the animal from the vegetable kingdom. 
For no plant has been discovered procuring for itself 
food by means of voluntary motion ; nor any animal in- 
capable of locomotion, or at least of procuring sustenance 
by the voluntary motion of individual members. 

290. In ourselves, these motions afford a striking proof 
of the. intimate harmony subsisting between the body aad 
the mind ; and which is demonstrated in the rapid and 
various motions of the fingers of a good performer on the 
harp, and of the vocal organs whenever we speak.* 



NOTE. 

(A) Those muscles I conceive, are called voluntary, 
which wc ordinarily have the power of directly contract- 
ing : those involuntary, which we have not ordinarily the 
power of directly contracting. These two definitions 
appear to me unexceptionable. The latter does not con« 
tradict what is unquestionably true,«— that we can in- 
directly affect involuntary muscles, as the heart or sto- 
mach, by thinking of certain objects, and thus exciting 
certain emotions ; nor does the former contradict another 
truth,— >that voluntary muscles often contract without or 



• A person playing on the harp, dancing, and singing, at the same 
time, exercises about three hundred muscles at pncc. G. EnlU animad. 
iu Thrustoni dialHham, p. 130. 
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against our will. And this leads mc to remark that the 
respiratory muscles deserve the epithet voluntary as much 
as any in the body, for we directly contract them : we 
feel an uneasy sensation in the chest from the retardation 
which occurs to the blood, and we inspire to remove it ; 
the uneasiness being removed, our effort ceases, and ex« 
piration spontaneously ensues. It is true that the uneasi- 
ness is so great that we are forced to inspire, and that 
respiration continues while we are asleep. But the same 
is true of all voluntary muscles. If you irritate any part 
of a person asleep, an effort of some kind is made to re* 
moire it; and if you cause strong pain or titillation in a 
person awake, he will be compelled, whatever restraint 
be may attempt upon himself, to make an effort to remove 
it Sy motion of some part, as forcibly as he is compelled 
to remove the uneasiness in the chest by inspiration.* 



^ Sec A. P. Wilion in the Edinb. Med. and Surg, Joumait 1809. 
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09 MUfCt&Alt XOtlOM. 

iQl. Tflt immediate organs of motion^ by %i the most 
numerous ia the body, are the mtucks, which form the 
greatest bulk amoog all the similar parts. 

492. Thejr abound in azote more than other animal 
parts ; and the absent of this principle, from the com- 
bination of hydrogen and carbon. Which exists during 
health, entirely converts them, under a particular morbid 
afiecUon^ and after deathf into an an adipoceroud sub* 
stance, resemUihg soap or spermacete. 

99s. The muscles are distinguished from other similar 
paitft by tW9^ AmnetMimic teUirts.; ifai one dMi?ed 
from their structure, the other from their singular vital 
powers. 

294. This fleshy structure is so constructed of moving 
fibres, sui generis, and of a very faint red colour, that 
every muscle may be resolved into fibrous bands, these 
into bundles of fibres, and these again into very fine 
fleshy fibrils. 



• For instance, in Elephantiasis. Consult Ph. Gabr. Hensler* Fam 
AbendiSndischen Aussatze im Miiielalter, p. 316. Accuratelj de* 
scribed examples of similar changes in other affections, may be found 
in Hedendaagsche Leiler-CSfemngtn, T. iv. P. ii. p. 46, and in the 
Mimoires de Maikematique, Vc» presentis d VAcademie det Scieneet 
de Parity T. vii. p. 301. 

t See Thouret in the Journal de Pkifiique, T. xxzviii. p. S5d. 

G. Sm. Gibbes in the Philos. Tram. 1794^ p. iGg. 
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<95. Erery muscfe posseitet a corermg of cellular 
membrane,* which is so intenroTen with ito substance, as 
to surround the bauds, the bundles, and tren each par 
ticular fibril. 

496. BTerjpart of the muscles is amply supplied with 
Mood*i«ssels and nerrous threads. The latter appear to 
deliquesce foto an inyisible pulp, and unite intimatdj 
with the muscular fibres : the former are so interwoven 
wtdi the fibres, diat the whole muscle is red, and acquires 
its own paleness (t94) only by being washed. 

t9f . Most muscles terminate in tendons,t vAiidti are 
fibrous :{: parts, but so different in colour, texture^ elas* 
ticity, 8cc« as to be readily distinguished from muscles : 
thus disproving the opinion of some, that the ten<Knous 
fibres originate Irom the muscular. This enror arose 
cMefiy from the circumstance of the muscles of infants 
containing a greater number of fteshy fibres, in propor- 
tion to the tendinous, than those of the adult. 

9^, The other exclusive character of musdes i,999) is 
tike irritability of Hatler,^ the notion of which, and its 



'^^i^|^^«^P'''W«pnHnHiii^p4r*iP^Wi^M^iV*H 



« See M. Morm3r» De F«fCM £iiM. ISfnt. m7s "^^ 

f See Fourcroy in the Mimoirtf de V Academic det Sciences de 
Paris, 1795, p. 3gt, and 1786, p. 38. 

f iMbimiSy 4niMl4i^ ^ImmEmi. L. ir. ^ib. v. f. #, 

f I thus distinguiib ic» iioS beosiue liie ^wpinaty of Ihs Goitingm 
selM)^ 4nt Jhc o yissd it, lot lie npeaceily 4befto«rwl pmiics npott-the 
opinions entertained with regard to it by his predeoqpois, llN»i4hs4ifl|e 
of Glisson ; but beosmejM tot4»resli§slsd k •sjit iiosiwsii, iUuiMted 
and enlaiged upon it by numerows U«iqg dliasrtigai, sod; diwoatrtstcd 
4bafrtst p ossss wd iniiwifls of th s da cti ias ■ihns sswodrilid, upon 
ihe animal economy. I have alio another reason, vis. to dislittgiikhh 
IWai ills InteUttiy oC thMuly ms i i^sito Ms OaibitMi, ^w4i# spplSsftihe 
itme term to the morbid sensibility of t hs j ii^ sslUL 
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difference from contractilityi we formerly explained (41), 
but shall now prosecute farther. 

299- This irritability, or ipuscular power, or vis insita, 
is bestowed upon all muscles, but in different degrees.* 

300 The highest order are the hollow muscles which 
perform the vital and natural functions, and especially 
the heart, (184) whose internal surface enjpys a very 
lively and permanent irritability. 

Next to the heart follows the intestinal canal, partico* 
larly the small intestines, which, in warm-blooded animals, 
contract after the heart has ceased to show signs of irri* 
tability. 

Next the stomach. 

Then the urinary bladder, 8cc. 

Among the other muscles, the respiratory, t. ftCthe 
diaphragm, the intercostals, and triangularis stemi, are 
remarkable for their irritability. 

Then follow the remaining muscles. 

Less, but still however some, exists in the arteries (128). 

Also in the venous trunks contained in the thorax (95). 

Still less, if it deserve the name of irritability, in the 
other blood vessels. (192) 

dOl. Haller, the great arbitrator in the doctrine of irri* 



* Sec Haller on the irritable parts ia the Commeniar, Sec, Sc, Goiihig. 
T. ii. and in the Nov. Commentar, Gciiing* T. iv. 

Among innumerable other writers. on the same point, snfioe it to 
quote the following : 

Zimmerman, De irriiabiliiaie, Gott. 176 1, 4to/ 

Oeder on the same. Hafn* 176S, 4to. 

J, Eberh. Andres on the same. . (Prss. Ph. Fr. Gmdin.) Tabii%. 
1758, 4to. 

Some others have been aheady mentioned, as wall as. three entira 
Collections of Writers, (p. 188.) 
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tabilitjr, has ascribed it improperly (40, 5807) I think, to 
some parts possessed indeed of contractility, but in which 
I have never been able to detect genuine irritability. 

Such are the lacteals, glands, gall bladder, uterus, the 
dartos, and the penis. (A) 

And others, with no less impropriety, bestow it upon 
the iris, th^ external surface of the lungs, 8ic. in which 
it no more exists than in the cellular membrane and 
those parts which are composed of it,— the conmion inte- 
guments, membranes of the brain, pleura, peritonssum, 
periosteuQi, medullary membrane, tendons, aponeuroseSi 
&c. or in the proper parenchyma of the viscera, (90) of 
the liver, spleen, kidnies, secundines, the brain, and the 
rest of the nervous system, every one of which parts is 
destitute alike of muscular fibre, and of what is peculiar 
to it,— irritability . 

S02. As we find muscular irritability sometimes con* 
founded with the contractility of the mucous web ; so* 
on the other hand, some eminent men, particularly in 
modem times, have attributed it to the nervous energy J^ 

Now, although we cannot deny the influence of the 
nerves upon the muscles, most strikingly shewn of late (885) 
by the experiments of the celebrated Gal vani and others^ 
and although no muscular fibril, however minute, can be 



• To this point chiefly btlong the celebrated dispute! reipecting the 
infiuenee of nerves upon the motion of the heart, and the modoi 
operandi of opium upon the heart and nenres. 

Ckmsulty besides other authors already quoted, 

Rob. WhytVs £i#ay on tht vital and other involuntary motiom qf 
animah. Edinb. 1761, 8vo. and more at large in his works» s6. 
1768, 4to. 

J. Aug. Unser, ertte OrHmU einer Pkjfiiologie der ttgintlickm 
ihifrisckin natur thifritchir Korper. Ldpiig. 177i» 8vo. 
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found absolutely destitute of nervous pulp^ we are Dot on 
Als account to assert that irritability is not a power sid 
generis, as dearly difFerent from the nerrous energy as 
from contractility. For parts not muscular are not irri- 
table^ however abundantly they may be suppKed with 
nerves, as the coritun, the numerous nervotis viacera; 
and the muscular texture alone exhibits the gentiine jiSie- 
nomena of irritability. So that from the weight of 'diese 
miited arguments, to omit many others, it appeam more 
just to assign these phenomena to the musculair fibit 
alone, than to ascribe them to the nerves, which are 
common to so many other parts, but do not in thete 
excite the faintest sign of irritability. I say noflong of 
many weighty arguments derived, ust instance, from the 
facts, tAiat no proportion exists between the degree of 
irritability and the number of nerves in any part; tlurt 
one description of vital powers is often very energetic, 
while the other is languid in the same individual^ ac- 
cording to national, morbid, or more especially to ^exnal 
variety. (B) 

303. The nerves exert ttieir influence upon the nerasdes, 
as remote or exciting causes of their acti<in, btit bj no 
means as the proximate or efficient, which h the inherent 
irritability of the inuscjes. 

Tlie pa s sion s, v. ^ act upon the sensorium^ tbid upon 
the nerves of the heart, so as to excijte its irritability, which 
producer palpitatioQ and othej Bnoxaaious motions* 

The will acts upon like seneoiiiiin, iim m»oto upcMi tih$ 
nerves of the arm, which «xcite museiilar motios, «a re- 
mote causes ; but the proximate canse h ikit initekiSity 
of the muscles themselves. 

304. With this di^action of the two cau^ea o( mns* 
cular motion^ the result vf those txfexmmi^^^cAf^Siah 
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respond, which have been so frequently made by dividing 
or tying the nerves.* Paralysis ensued, but irritability 
CQAtinued vigorous for a length of time afterwards. 

There have been cases where one limb was motionles^ 
from paralysis, but retained its sensibility, while the other 
was insensible, but still capable of motion.t Others hare 
had great pain in paralytic parts.]: 

505. The true efficacy of the blood so copiously afforded 
to muscles, (^96) in promoting their action, is not clearly 
ascertained. 

In the Stenonian experiment,^ indeed, paralysis of the 
hind legs commonly follows the application of a ligature 
upon the abdominal aorta. Q (C) 

But after all, T am confirmed in the opinion formerly 
mentioned {125), that the action of what are commonly 
called voluntary muscles depends less than that of the 
heart, upon the afRux of blood to the moving fibres ; and 
on the contrary, more than it, upon the infltience of the 
nerves which excite their irritability. 

306. Besides these inherent powers common to aTl mus- 
cfcs, there are some peculiar and adventitious, arising 
from figure, situation, Sec. and answering their object witli 
perfect accuracy. 

307v From this circumstance, the musdes in general 



■ f ' .'t ■ r»»-<r»*»»iw^^^.— *»xiy^— ■T^.*^*"«*.^i— p»— »— 



* J. H. V. Brunn's Expenmenta Cirea Ugalurag Nervorum in 
vivifi AnimaUhus InstiifUa. GoUiuo* 17^3^ 4tto. 

f V. J. Stewart^ De Systemaijit fJervosi Oficiis. Edtfib. 8vo. 

t C. H. Pfaif, aher Thierische EtehtrioitUt und Weizbarkek. 
Ldpngy 17^, ^o. p. SI09. 

4 SlBaoi^ Eimenkir. ifytiogimjpee. ElooBirt, *6fo, '4«i. fv. jS6» 

A See Ommu m the Pbthf. Trout. Ko. ^^fig »• MM>, Maf4 HaU^ 
in the Comment, Soe, Sc, Goiiing. T. iv. p. 295* 
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are divided into hollow and <;o]id. The former, &s we 
have seen, not directly Eubject to the will, belong more 
to the vital and natural functions, and arc consequeoU; 
not to be considered at present, while we are speaking of 
the voluntary muscles, which belong to the order of 
animal functians, 

308. Among the latter also, there isniuch variety. For, 
not to allude to difference of size, there is great variety 
in the disposition of their bands and fasciculi, and the di- 
rection of their fibres, in the proportion of the fleshy to 
the tendinous pari, in their course, mode of insertion, Stc. 

309. The greatest number are long, and their flcihy 
Allies terminate at each extremity in tendinous chords, 
inert, and destitute of irritability, and fixed to the bonea, 
which they move in the manner of levers. 

3 10. While a very few muscles are destitute of tendons, 
euch &A the latissimus colli, an equally small number are 
not inserted into bones, such are the cremaster, as we ge- 
nerally find it, the azygoa uvuIee, most of the muscles of 
the eye, &c. 

311. The muscles endowed with those common (698 
<q.) and peculiar (306 sq.) powers, are thus prepared to 
perform their actions, which also may be divided into 
common and peculiar. 

SIS. A property common to all muscles, and the imme- 
diate consequence of their irritability, is to become shorter, 
more rigid, and generally unequal, and, as it were, an- 
gular, during contraction. 

To attempt, with J, and D. Bernoulli and other mathe- 
matical physicians, to reduce thig diminution to ageaeral 
admeasurement, is rendered impossible, among other 
causes, by the great difference between the hollow aad 
•olid muscles in this respect, and between the solid mua- 
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des themselTes, v. c. between straight muscles (such as 
the intercostals) and sphincters. 

313. The peculiar actions of muscles (511) correspond 
with their peculiar powers, and consequently rary so much 
as to be referrible to no general laws. 

To cite one instance out of many, that action of certain 
muscles is peculiar and anomalous, which seldom occurs 
alone, but nearly always subnguentfy to, or timuhaneouify 
with the action of some of a different order. Such is 
the action of the lumbricales, when, during rapid motions 
of the fingers, they follow the action of other muscles 
of the metacarpus and fore arm ; and of the lateral recti 
muscles of the eyes, either adducens of which seldom 
acts, unless simultaneously with the abducens'of the other 
eye. 

The commonly received law,— that a muscle during its 
contraction draws the more moveable point of insertion 
to the more fixed, must be considered, as Winslow wisely 
remarks,* perfectly relative, and subject to different limi* 
tations. Thus, for example, sometimes the one point, 
and sometimes the other, may be the more moveable ; ac- 
cordingly, as the united action of many different muscles 
may render the opposite more fixed. 

And, on the otlier hand, although the action of the 
flexors is generally so much stronger than that of their 
antagonists, — the extensors, that, when the body is at rest, 
the arms, fingers, &c. are a little bent, this does not so 
much depend upon the strength of the contraction of 
the flexors, as upon the voluntary relaxation of the ex* 
tensbrs, for our own relief. 



• if/m. d€ rjead. its Srienc. tfr Pm$, 17^. 
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314. Eyqy wmscle baB moyeoyef a pecuUttr mi t i kat m mh ^ 
adapted to the individual HKHioHi £ot whieh-k iAiatofid^. 
Betidee ibe deldnabale figuie oi wA^ maay ^er Updt 
of aafiiatftaee ««e •fibrded t6 iheir peouUttr HK>ti<»itf. The 
bursa mucosa, chiefly foUMJ^ among the musdea of d^ 
Extremities; the abnuhr Itganeiits by ii^hieh 4Nhm are 
•urrouBded ; the fot 4d 'which moil ate imbedded i Ae 
lymphatic vapour avotiftd each ; and, above id V the dcH- 
foi^maeion of the 8oeIetoii> chiefly in i^ard lo apopbjfiits, 
condyles, and the articulationii ; uiy, evctai whole boMf , 
V. o. the patella, the pisiform of the carpus, and the Bem^ 
moid bones ;t are destined solely to facffitate the adicttis 
of certain ttttscles. 

S\5. In thb mode » compensated, or at least diminiib- 
ed, that inevitable loss of power, which necessarily takes 

« 

place from the conformation and stature of the whole 
system, in which, firom the acute angle afc wUch some 
muscles are inserted, mr the pvbximity of their inacvtkin 
to the centre of motion, much of that power is Iost» wUeh 
would have eicisted, if their meeftion had been mom se« 
mote or at a more obtuse aDgle4l 

316. The human body, possessing 450 muscles, or even 
more, according to sexual or individual variety, is thos 
lumished with a double advantage,<^with an extreme 
agility of motion in particular parts and throughout die 



* P. J. Bsrthfez. NouvelU MeckaitHfue des JUhuvemens de VJBtitmmf, 
9t det Jtdmams. CsreaaB. 1798»4to. 

t Hence^ of all animals which I have diMocted, the mole is sap- 
plied with the most remarkable apparatus of sesamoid bones ; its an- 
terior palmated feet, ^kh which it <li(|^» have maay of tkeae bones, 
which greatly facilitate the action of the brachial muscles. 

X Gilb. BIsne m MumltPt Moikn, p. I^i: 
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whole { ud wkh a sasprising degree of ilrength aod eo^ 
duraace of labour* Both these are accemplished partly 
by the peffectioo of the mascle«, which, like the perfection 
of OMification^ takes place at manhood; and partly by 
habit and practice^ the former of which in atfbrding 
strength and agiHty to the muscles^ is demonstrated in 
rape-dancers, leapen^, runners, wrestlers, port^rs^ savages, 
md in the examples of ancient nations^ 



WOTES. 

(A) Irritability is a power of contracting upon the ap- 
plication of a stimulus^ ceasing with life. It compre- 
hends animal and organic contractilityi (See Note to 
Sect, vi.) and we must suppose the lacteals/ vessels of 
glands, gall bladder and dartos to be possessed of it : the 
uterus will hereafter be shewn positively to have muscular 
fibres, and their existence will be rendered probable in 
the human penis. 

(B) See Note F. Sect. xii. 

(C) This paralysis does not show the irritability of the 
muscles to be impaired ; they would doubtless contract 
immediately after this experiment, upon the application 
of a stimulus, as readily as they do after apoplexy. The 
ligatures act immediately by depriving the nerves of the 



* I have treated on this point at large, in the Medic* Bihlioih. 
Vol. ii. p. 407* 
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• ■ • • - • 

power of stimulating them ; for a supply of arterial blood 
if necessary to the function of the nervous system,* and 
the ligature of the abdominal aorta cuts this off from the 
lower part of the spinal inarroWf and what originate from 
it,— the nerves of the hind legs. If venous blood is sent 
to the brain, death ensues, and the function of any part is 
destroyed by forcing venous blood into its arteries.f 

Another ^urce of paralysis must ultimately arise,— the 
loss of irritability from the want of circulation in the 
muscle. 



irtMa 



* Le Galloii) Sur le Principe de la VU, 
t hleh^ii RMerehes pHyml^giqws. 
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S17. The faculties both of feeling and motion, pot» 
sessed by the nervous system whose history we have 
thus pursued, are so fatigued by their exertions in th^ 
day, that rest is necessary during the night to> recnrft 
them by means of «/f€p,*— -the image of death. 

318. Sleep is a periodical functi9n, by which the inter* 
course of the mind and body is suspended, and whose 
phenomena now to be traced, correspond very aptly with 
the supposition of a nervous fluid. 

319* Besides other precursors of sleep, may be enume* 
rated a gradually increasing dulness of the external senses, 
and a relaxation of most, especially of the long, vohmtary 
muscles ; a congestion of venous blood about the heart, 
and relief afforded by yawning to the uneasy sensation 
thus produced : lastly, a curious kind of short delirium at 
the moment when sleep is all but presentf 

320. The phenomena of sleep, therefore, amount to 
this, — that the animal functions are suspended, and all the 
rest proceed more slowly and inactively. For the pulse 
is slower, the animal heat, csBteris paribus, diminished, 
perspiration more sparing, digestion imperfect, and nearly 



* Consult, among authors hereafter to be recommended, Er. Dsr*' 
win. Zoonomia, T. i. Sect« xviii. 

t De Pauw has some singular obsenratioiM upon it in his Rtthtrthn 
tuT In Egypiitrii #1 In Ckmoii, T. ii. p« ISg. 
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all the excretions (except that of the semen, which is 
indeed rather unusual) suppressed. (A) 

321. The remote causes of sleep are evident.* To say 
nothing of narcotics, it ift induced 6y the expenditure of 
the animal powers from previous fatigu^ or watchfulness, 
also by habit, darkness, sileiice^ rest, &c. which acquire 
their somniferous powers in some measure from habit ; 
by mild^.caBtifiued> aad iinifortti imi^peasions upoo cevttun 
senses, V. c the murmur of a rivulet,, or the view at a 
field of staadiog. corfi agitated by the wind, a pveviMB 
jttealy. intense cold appUed to the sucfaoe^aind ^her viodes 
of deriving blood from the head, as pediluvia, clysteiB^ 
profuse hemorrhages. 

32^ These remote causes m&y induce the frojsimmir 
cause, which, upon malAire oonsideraiioii, I tbidk pio- 
bably consists in a diminished or impeded flow of oxygen 
nated (arterial) blood to the bmiii, for diat fluid is of die 
higher imperiaace, duriag ihe waking states to the 
veactioa of the seafiodum upon tbe senses and mlnBtary 
iaoUans.f 



tmt^ 



• AlthoQiJk ike kdmg^ wtntor twpor of the Alpine 
cricetum^ and mMSLj olher brale mamninUa^ difien i»pnaillf Upoia 
the sleep now spoken of ^ modern observations leyrting lius loqior 
have shewn^ that» in their phenomena and remote cames, both cone- 
spood and mutnaDy ducidate each other. Consalt, lor instance, 
Sidicr. Hmiufgesckickie da Bamsters, p. r^. 
. Spaihmmi, Smt Im A^^MftM. Getieta. ISOS, 9vo. 

M««ifi. and C. Ui VoQ Sals in the bttei's and StriMftflff^g 
Alpiua, T. iv. I8O9. 

Cavier*s Analyse des Traranx de la Clas^e Pkynque dt flmsikui. 

-f Those who wish to know and rnayiii «lfaet opiniaai iqpon tkm 
c«Mi^«CaiBtfb my cwdhilL D> CTmimJi Mhmn mm fa JSh^tn^ 
ilMi. Fetenb. 1789. 4to. |k Jdl. 



The iuikx of btood is dtmiriished by its derivation from 
Ac brain and congestion in other pwts ; ft is itnpeded by 
the presstiw of foreign matter npon the braitt, ^tfiethef 
fr6m seirons or purtfl^rit tfoHecticins, from depressibn of 
fffittMn^ bonnes, ftc. 

1^ diminution of, or impediment to, the flot^of Mood 
to the brain, cfttises a deficiency of water in the Yentricles 
Md a cdlapse cyf them, opon which that acnte and deep 
physiologist, David Hartley, on whom we formerly be- 
stotved praise, ejfcp]ains the tarious phenomena of dteamfi.* 
Besides other phenomena which accord with this expla- 
ifatitm, oRfe h very remarkable Wtiich I whnessed in a 
Ifting person, ami has been already noticed,*-that of the 
brain iiinkha(g whenever Ite was asleep, and 9We!ttng agatiti 
iiHth Mow! the moment he awoke. 

This opinion is liltewi^e strengthened by the prodofction 
of continued watchfulness from congestion of blood in 
the heapd. 

*S9. The quantity of sleep depends tirttdi trpon age, 
cfMsfhmion, temperamient, 8cc. ; generally speaking, much 



Afn^^ittAidliittihcIMtkntfi das tfiierischen Magnetismui. T.ii. 
p» 4i3g. 

H.Nodow. p€rsuch einirflKorii dM Schlqft. RalUbon, t791>8fo. 

Staph. Gallukt' at the end of his Sagfio d'Ostervationi Sui Nucvi 
Progressi Delia Fisica del Corpo Umano. Padua, 1792^ 8vo. 

Manduit in Fourcroy in the M^dccine Eclairdc, &c. T. iv. p. 273. 

T. Citr. ftcrl Fttncthnrt Organo Anima PceuHares. Hah 1794» 
8vo. p. 108. 

L. H. Chr. Nicmcyer Materialicn zur Erregunstieorie, Getting. 
1800, 8vo. p. 71. 

TI'o^^er. P^crsuctie in der Organischen Physih, p. 435. 

B)randis Pa'lhologie, p. 534. 

♦ Oltirv. on Man. Vol. i.. p. 48. 
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sleep is the attendaut of weakness, (as we find it in in- 
fants bom premalurely and in superannuated persons,) 
and the very frequent source of fatuity and torpor. 

124. We awake refreshed with sleep; and this return 
to life is attended by the same phenomena as the approach 
of sleep, — by gaping, usually attended with stretching, 
by some degree of dulness of the senses, &c. 

325. The causes of waking correspond with those of 
sleeping. 

The proximate is the more free return of blood to the 
head. 

The remote are (besides the power of custom, which is 
in this respect very great) various stimuli applied to the 
external oir internal senses, either immediately affecting 
the nervous system, as the distension of the bladder, or 
mediately, by the intervention of the imagination, as in 
dreaming. 

326. Dreams are a wandering of the imagination, which 
recalls the ideas of objects formerly perceived, especially 
of objects of sight, and appears to employ and interest 
itself with them. 

It has been disputed whether dreams are natural during 
health. Some believe that they always occur during sleep, 
although they may escape our memory.* Others conceive 
them the consequence only of derangement in some of 
the abdominal viscera.f Very healthy adults have asserted 
that they never dreamt.;}: 



♦ Consult Kant. Critik der Urtheilskrqft, p. 298. and Anthropologic. 
p. 80. 

f V. F. Xav. Mezler von der Schwarzgallichien Constitution, p. 80. 

X V. Lockers Essay concerning Human Understanding, Vol, i. 
p. 74. Lond. 17S6. 8vo. 
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They are generally confused and irregular, but occa- 
sionally discover extraordinary marks of reason.* 

The power of corporeal stimulants is very great in pro- 
ducing dreams ; v.c. of the semen in producing lascivious 
trains of ideas, of excessive repletion in causing frightful 
appearances. We have one instance of a man, in whom 
-any kind of dreams could be induced, if his friends, by 
gently addressing him, afforded the subject matter .f This, 
however, appears to be a preternatural state, between 
sleeping and waking ; as does also the truly diseased case 
of sleep-walkers, and that affection which seizes them 
with what is termed magnetic ecstasy, which is, however, 
of a very different nature.J 

Locke and others have regarded all dreams as a species 
of this mixed state. (C) 



NOTES. 



(A) Respiration also proceeds more slowly. 

(B) It is certain that the supply of arterial blood to 
every part, and especially to the nervous system, is requi- 
site to its functions and its life, and that in proportion to 
the activity of a part is the activity of its supply of arterial 



♦ See for instance what HoUraann has related of himself in this par- 
ticular. Pneumatolog, Fsycholog. et TheoL Natural, Getting. 1780, 

Sro. p. 196. 
t Beattie's Dissertations Moral and CriticaL Lond. 1783, 4to. 

p. 217. 
J G. Goltl. RichterDf Statu Mixto iomni et Figilia quo Dorvnierttei 

multaFigilantium muneraoheunt, Gotiing. 1756, 4to. 

Wicnholt, I.e. Vol.iii. P.i. p. 10. ^ 
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WoqA. Analo^y^ t^er^fb^e, xfsi^ders it moie tbajt^ pr<4>a)>le, 
that, duping ^ inactivity of steep, the bj;aia having Ijet^ 
ocpa»ioQ for a^teria} hlood^ ha3 a less vigoorous ci)x;iil«tion 
than Amms the wakii»g stsOie ; aiiid we know that whatievjer 
dwinishes ^^ ot^ifiary determination of blood to the brain 
i$il)t or imjKui^s the movement of tl^e Wood through it,* 
di^pos^ to $leep.t But althovgb this be gra^ted^ it mjtft^ 
be Yiewed not as the ordinary cause, but a^ a ^ij^ouow 
staii^e, or in. fact a conaeqnence, of sleep. Increase iJbc 
activity of an organ, you increase its circulation ; dim»» 
nish its activity, you djimini^h its circulation^ The alte0> 
ation of circula;tion is usually not the cause, buit th^ aon* 
sequence ; necessary indeed to the continuance of ^ 
^ter«d degree of activity in the organ, but not th^ caise. 
The degree of activity of any part, and the degree nf iM 



* As arterial blood when at rest acquires the venous character^ it is 
evident that in congestion of blood, by which is meant an unusual 
quantity of blood in a part^ not moii\p% ivith its usual freedom, the part 
affected has not its proper supply of arterial blood. Hence congestion 
in the head musl^ i^Kim tbSs cause afeuie, ^roduoe doofrsimss^ 

t The plwnoQiQ90 of torpid aaiiaals are preoitad j adii^l«fO|i$ to those 
of coBvnon sleep. The seosihijiijif and aU the fuj^ptipas are lessenodt the 
tempejiQjture is low> the clroulation slow, respiration almost or ^uite Iq- 
perceptibW, and digestioj? suspeuded. This torpidity is produced by 
a deficiency of external excitants, usually by cold and want of food, and 
ia the language of Brown, is a state of direct debility, wlille our jordinaiy 
sleep is one of indirect debility. No structural peculiarity is discover- 
able, which enables certain animals to live through torpidity. See 
Dr. Reeve On Torpidity. 

Some animals become torpid on being deprived of moisture. I put a 
garden snail into a dry closet without food a year and a half a^ ; it 
became torpid and has remained so ever since, except whenever 1 hare 
chosen to mc>kten it : — a fbw drops of water revive it at any time. 
Moisture has revived some animalcules afier a torpidity of twenty-seven 
years. Spallanzani. Opuscules Fhysifues, 



fiiscftdal4on, ase e««GtJy ao4 uflMdtec^ If 

tbe circuiatiou througb^ a pa«^t be mochasHci^lly ineaefMi^ 
Of dwuiUbecl, tbe sexisibility ua.d activity of ihe part wUlt 
doubtless^ be p]Q9pQrtioniJly imureasfid oi* diwimsbed* Tbii 
exMnple ocqurs in heiaoribage ; freqiU£n% both ace 
c«u8ied.8]ri»iultaDeou&ly]t*^when diarcbea readers ibe svrfme 
fffiie 9»A Qslfj^ both tbe bleod ti» sei^t iipore sparingly to it^ 
wd the action of its vessek ia diminished by tbe iocvoaaod 
M^ivity of those of the ioitestiAeB.; in ctrdtnary sleep^ the 
dimiAished circjjiation appears tbe consequence Sm aelir 
Yity is ajways followed by ioactiviity. Stimulate a amaeliel 
sef iura!bed firom tbe Jbody^ it cooiractSi but it soon irefiuei 
tA do so; aftec a Uttk refit, it agaio contracts upoaa the ne^ 
moval of the stimulus. The case of the hrMn is anltlogous ; 
and when, after its daily activity, it falls asleep, the dimi- 
nution of its circulation consequently ensues. 

(C) In sleep the action of the mind is m a high degree 
suspended. But the degree of suspension is extremely 
various. In ordinary sleep the mind is sufficiently alert 
to feel unpleasant sensations and make an effort to remove 
their causes ;— whether to remove the uneasiness of im- 
peded circulation in the lungs by breathing, or to draw 
away the hand when tickled. Imagination is often active, 
and one idea associates with it another, constituting 
dreaming; but the activity of the mind is partial, and 
though we are able occasionally even to reason correctly 
in our dreams, we are not sufficiently ourselves to dis- 
cover the incompatibility of many circumstances which 
we fancy. In a higher degree of activity, we answer ques- 
tions put to us, although often ridiculously^ as our de^ 
ficiency of mental power prevents us from keeping our 
associations in a proper train; and we sometimes even 
perform a regular series of movements. 



1|4 •# •tct?. 

Between sound sleep and the waking state are innn- 
merable degrees. The great feature of sleep is the de- 
ficiency of our active powers. If we have any external 
sensation, or if the imagination riots on,.]^resenting trains 
of images to our internal senses, we reflect upon them 
but weakly, make great mistakes, and however well we 
may reason, or whatever corporeal movement we execute^ 
the inferiority of our active powers is conspicuous. That 
active power is not suspended, as Mr. Dugald Stewart 
maintains in his theory of dreaming,* the simple fact of 
breathing during sleep, to say nothing of the other motions, 
and the acute, though circumscribed, reasoning which oc- 
casionally occurs in sleep, abundantly proves to the most 
superficial observer. 



• Elemffiis <f the PhUoiophf of the Human Mind. Vol.1. 
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SECT. XXL 



OF FOOD AND I^UNGEB^ 

• * . .. 

5^7. As sleep repairs the loss of the animal powers, 
so food repairs that of the natural^ and supplies fresti ele- 
mentary particles in thie room oT those which are con- 
stantly wasting. 

328. We are most effectually induced to procure and 
take food Hby \'^rious calls of nature, iall tending to the 
same end; on one hapd, by the i^tpleraWe torment of 
hunger and thirst; and on the other, by the equally 
powerful' allurements of appetite. 

329* Some ascribe hunger to an uneasiness arising in 
the stomach from being empty and unoccupied ; others to 
the mutual friction of its rugae ; others not only to the 
stimulus of its fluids, now secreted in abundance,— of the 
saliva and gastric juice, — but to an acrimony which they 
acquire when food is not taken in proper time. (A). 

330. Thirst appears referrible both to a very unpleasant 
dryness of the fauces, and to the particular stimulus of 
acrid matters, especially of salts, taken by the mouth. 
It may be, therefore, the consequence of excessive ab- 
sorption in the cavity of the mouth, such as occurs when 
the mother again applies her infant to the breast imme- 
diately after it has sucked ; or, as happens not uncom- 
monly, when venesection or purging have been ordered. 
Violent passions frequently induce thirst. (B). 
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331. The necessity of obeying these stimuli, is more 
or less urgent according to age, constitution, and espe- 
cially according to habit, and nothing can therefore be 
positively affirmed respecting its intensity; but thus 
much is certain, that an heahhy adult, in whom all the 
calls of nature are felt in their usual force,"*^ cannot ab- 
stain from food a whole day without great prostration of 
strength, nor scarcely beyond dglrt days without danger 
to his life, (C). 

33.2. Although thirst is a violent desire, drinjc appears 
not very necessary to life and health ; for many warm 
blooded aaimals,-*mice, quails, parrots, 8^c. do not drink 
at all ; and some individuals of the human species have 
lived in perfect health and strength without tasting 

liquids. t 

333. It has beep disputed whether out food, by which 
w^ satisfy these stimuli, is derived more advantageously 
and the more consistently with nature, from the animal or 
vegetable kingdom.;]: 

334. Some contend that man is herbivorous^ from the 
shape of his teeth,§ the length of his intestines,|| the dif*- 



* Consult among innumerable writers on long fastihg^ James Barthot. 
BeooM'iiis in the Com mentor, instiitiii Bonomem, T. ii. p. i. and Plor. 
J. V^^ciljiw's memorah, Mpvskia 9t^lenms MsL L. B» 1777» 81*0. 

f See G. 9aker in the Med. Transact, published hy the C<klt. «/ 
Physicians in London^ vol. it. p. 265, sq, 

J J. W. Neergaarji*s vergieichende Anatomxe und Fhysi0logie der 
Verdauungswerhzenge der SaUgethiere und F^gel, Berlin^ I8O6, p. 244, 

§ Gas8endi*s Letter io J. Bapt. v. HeJmont. Opera. Florence, I7^» 
ibi. T. vi. p. 17. Ai. MonfOj Senr. in Kis Essay §n Gdn^artttiife AfMH 
tomy, p. 17. 

U J. Wallis in the PhiUfth Tram. ii0.96g. 
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fer-eoce Wtw^ea tlie $tructi;ir^ of the siqall and lai'ge ia«- 
testines^ and from the cells of the colon. Rousseiui ij^ 
gepipusly urges the jeirxmwstaoqe that woH^an is naturally 
^luparous and provided with two breasjts.* To these ar- 
guments it way be added^ that some men have rumiinated, 
«-a power pecujiar to herbivorous animals ; that tame 
icegetable feeders are easily accustomjed to animal food> 
whereas carnivorous animals, excepting the dog, can 
very seldom be brought to feed on vegetables. 

The arguments of those who, with Helvetius,t regard 
vnm as carnivorous, are derived from the conformatioa 
of liis stom^^b^ the shortaess of the caecum, &c. 

SSS* More careful observatioq, however, proves that 
maa is m>t destmed for either kind of food aioue, bmt for 
both. His teeth, particularly the molares,;|: (D) and the 
pecuUdF structure of the tn^s tines just alljud^d to, (£) 
hold a middle rank between the same parts in the ferae 
and ia herbivorous animaU. The mode in which 
the condyles of the lower jaw are articulated with the 



• Sur Cori^ne de tinegaliU parmi les hommes. p. I96, sq. 

+ De rhomme, T. ii. p. 17. 

X The opinion of Broussonet is singular. He thinks the human 
melafes closely resembfie the teeth of herbivorous animal and at the 
same time regards the inoisofes and cdoiai as allied to those of the car* 
nivorous tribes : and, after comparing the number of the molares with 
that of the other teeth, concludes that the quaiitity of vegetable food 
iatfjuded for map is to Uie quanUiy ojf anioiaj food as ZO to 19. 

But on this calculation it follows, that infants, who have four .mo- 
laret pnly in each jawj are destined tp opnsume a laicg^r |>QrUon of ;^i- 
mal food thap adults^ suicr the prpportion of the molares to the oilier 
t^h isin them as 8 to 12. 
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temporal bones, demonstrates it in the most striking man 
ner (F). 

336. As the human race exists in more parts of the 
globe than any other kind of animal, we should have 
been but ill provided for, if we had been destined to sub- 
sist on either description of food alone ; whereas man now 
inhabits some countries which«afford either vegetable or 
animal food only. 

337. Man is by far the most omnivorous of all animals, 
capable not only of feasting on luxurious combinations 
derived from each kingdom, but of subsisting with health 
and vigour on nearly one kind of the most simple food. 

Thus, to mention a very few instances, many at pre- 
sent live on vegetables only, on the tubera of night-shade, 
(potatoes) chesnuts, dates, 8cc. The first families of man- 
kind most probably subsisted for a long period merely 
on fruits, roots, corn, and pulses.* 

The nomade Moors have scarcely any other food than 
gum seneka.+ 

The inhabitants of Kamtschatka and many other shores 
scarcely any other than fish. 

The shepherds in the province of Caraccas in South 
America, on the banks of the Oronoko,"}: and even the 
Morlachs§ in Europe, live almost entirely on flesh. 

Some barbarous nations devour raw animals. This 
cannot be denied to have been formerly the case with the 



♦ Consult my very attached friend Heyne's Opuscula Academ, vol. i, 
p. 366, sq. 

t Adanson in the M^m, de raced, des Sc. de Paris, 1778, p. 26. 

J Fil. Salv. Gily*s Suggio di storia Americana, vol. iv. p. 120# 

§ Gius. Ant. Pujati's Rejlessioni sul vitio Pitagorico, Fellri. 1751 
410. 
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Samojedes,''^ the Esquimaux^t and some tribes of South 
America.^: 

Other nations are no less remarkable in their drink. 

The inhabitants of many intertropical islands, espe- 
cially in the Pacific Ocean, can procure no sweet water, 
and instead of it drink the juice of cocoa-nuts. 

Others take only sea-water. 

Innumerable other facts of this kind clearly prove man 
to be omnivorous. 



NOTES. 



(A.) If hunger arise from a sense of vacuity in the 
stomach, why should it be increased by the application 
of cold to the surface, the deglutition of cold liquids, 
8cc ? 

The explanation by friction of the rugae is equally un- 
satisfactory ; because the friction of these, if this does 
really occur, cannot be greater than the friction of the 
stomach against its contents after a meal, at which time 
hunger does not exist. 



• (De Klingstaedt) M^m, sur les Samojcds el Ics Lappons. 17^2, 8vo, 
t Curtis in the Philos. Transact, vol. Ixiv. P. ii. p. 381, 383. 
X T. Winter in Hakluyt's Principal Navigatiofis qf the English 
nation, vol. iii. p. 751. 
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N6r can the presence of the gastric jaice explain the 
matter ; because^ as every one knows, no mental scnsatfott 
arises in rfny 6rtier otgan which is ttdt excremefrtoty fr6m 
the stimulus bf its natural fluid ; and I pre^tfttre that this 
k the stinoialtis alhided to, because the mechanical sti- 
mulus from the bufk of the gastric jtiice, occurs equally 
from the presence of food, which does not eicite hunger. 

The supposition of am acrimony gienerated in the gastric 
fluid, &c. is, as a cause of hunger, absurd ; it WtifntA be 
unfit for its purposes, and would be most likely to destroy 
rather than produce appetite. 

Hunger has been attributed by some to a sympathy of 
the stomach with a general feeling of want in the system. 
But hunger is removed immediately that a due quantity 
of food is swallowed, long before the general system can 
have derived benefit from the meal. The circumstance 
giving rise to this opinion is the continuance of hungeri 
sdthough food be taken in abcmdance, in eases of sciribus 
pylorus and enlarged m>esenteric glands. liere, it » 
urged, the hunger continues, because the body receives 
no nourishment. But, in scirrhus of the pylorus, voknit* 
ifig soon follows the reception of food into the stomach; 
and therefore this organ is reduced to the condition ift 
which it was previously, and the return of hunger is eosily" 
explicable. In diseases 6f the mesenteric glands, there i» 
in fact no obstruction to the course of the chyle. Bla- 
menbach always found them permeable (427), and the 
continued hunger appears rather a part of the diseased 
state of the chylopoietic viscera. Besides, many cases of 
imperfect nutrition, from various causes, occur without 
any increase of appetite. 

If hunger arose from fatigue of the stomacd); it shouM 
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be greatest imittediately after the laborioas action of di- 
genioii, and gradually decrease ; but it on tlte contvainf 
iwreades. 

Wet^e ifritation the cause, hutiger should be greatest 
wii^n tlie stometch is filled widi food. 

On the whole, huttger may perhaps be regarded as a 
tfCMation arising from ^e coirugation of the interior coat 
of the stomach. 

ll H increased by cold drink, by cold air applied to the 
sUVftMse, by acids, bitters, and astringeilts;-^all which may 
be presumed to induce contraction of the muscular fibres 
of the stomach, and thus cotrugate its inner coat. It is 
dioiinished by heat and every thing which relaxes. Again, 
htti|g<er ceases immediately that the stomach is filled, 
aittd thus all corrugatioh removed. 

Bieing, on this explanation, a sensation arising from a 
local state of the stomach, it will be affected not only by 
whatever affects this state, but by whatever affects also the 
sensibility to t))is state, and therefore be subject to the 
coniunon laws of sensation. Thus, the state of the stomach 
remaining the same, hunger may diminish from the occur- 
]«enee of other sensations which attract otir attention more 
forcibly, by passions of the mind, &c. ; as is ejtactly the caise 
with all other sensations, even witli •those that are morbid. 
Undet sivong attention of the mind either to pursuits of 
idtolleet or passion, to delightful or painful sensation, all 
otkter sensations cease to be felt, although really violent ; 
and frequently, from being unattended to, do not recur. 
Passions, however, may affect hung^, not only by in- 
Closing or diminishing the sensibility to the corrugation, 
Iwit by increasing or decreasing the corrugation,-^tbe 
ettuse of the sensation. 

(B.) As hunger appears to dejiend upon the local con- 
dition of the stomach, 8cc. so does thirst more evidently 
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upon that of the fauces. Every consideration renders it 
probable that thirst is the sensation of the dryness of the 
parts in which it is seated. Whatever produces this dry- 
nesS| either by diminishing the secretion of the mouthy 
&c. or by carrying off the fluid when secreted, produces 
thirst, and vice versi. Being a sensation, the same may 
be repeated in regard to it as was observed respecUog 
hunger. 

(C.) Instances of fasting for a much greater length of 
time may be found in authors, but these are extraordi* 
nary cases. 

(D.) In carnivorous animals, the incisors are very 
large ; and the molaies generally of an irregular wedge 
form, those of the lower jaw closing in those of the upper 
like scissars, and being adapted for lacerating. In the 
herbivorous, the surface of the molares is horizontal or 
oblique, adapted for grinding. 

(£.) As the food of herbivorous animals requires more 
preparation before it becomes the substance of the ani- 
mal, the stomach is adapted to retain it for a length of 
time. The oesophagus opens nearer the right extremity 
of the stomach, and the pylorus nearer the left, so that a 
blind pouch is left on either side. In the carnivorous, the 
reverse is the case, and the stomach cylindrical, to favour 
the quick passage of the food. For the same reason, the 
intestines in the latter have generally shorter and fewer 
valvulsb conniventes ; and, in some instances, no ccecum- 

(F.) In animals which subsist on animal food, the con- 
dyles of the lower jaw are locked in an elongated glenoid 
cavity, and all rotatory motion is thus prevented, as motion 
upwards and downwards is suflicient for the laceration of 
the food. In vegetable feeders the joint is shallow, so 
that a horizontal motion is allowed for grinding th^ 
food. 
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OF MASTICATION AND DEGLUTITION. 

338. The lower jaw is the chief organ of mastication, 
and is supplied as well as the upper with three orders of 
teeth. 

With incisores, generally * scalpriform for the purpose 
of biting off small pieces, and not placed in the lower 
jaw, as in other mammalia, more or less horizontally, 
but erect — one of the distinctive characters of the hu- 
man race. 

With strong conical canine teeth, by which we divide 
hard substances, and which in man neither project beyond 
the rest, nor are placed alone, but lie closely and in re- 
gular order with the others. 

With molares of various sizes, adapted for grinding. 



* I say generally : for^ omitting particular examples of their obtuse- 
ness^ I may remark that, in the skulls of most muniVnies, I have found 
the crown of the incisores thick and ohtuse. And since the more 
remarkable for this variety have resembled in their general figure and 
appearance, the singular and never-to-be-mistaken physiognomy of the 
ancient Egyptians, observable in the idols, sarcophagi, and images of 
ancient Egypt, it is probable that this peculiar form of the teeth, whe- 
ther owing to diet or whatever else, was peculiar to the ancient Egyp- 
tians, so that it may be regarded as a natural mark or even character- 
istic by which true ancient mummies may be distinguished from those 
of late formation. 

I have written at large on this subject in the Philos, Trans, 179^, 
P. II. p. 184. 

t 
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and difiering conspicuously from those of other mam- 
malia, by possessing gibbous apices singularly obtuse. 

339. The lower jaw is connected with the skull by a 
singular articulation, which holds a middle rank between 
arthrodia and ginglymus ; and being supplied with two 
cartilaginous menisci of ■considerable strength, iiffords an 
easy motion in every direction. 

The digaster, assisted by the geniohyoidei ahd mylo- 
hyodei muscles, draws the lower jaw down, when we open 
the mouth. 

The masseters and temporal chiefly raise it a^am wtien 
we bite off any t^ing, a*id are most powerfully contractdl 
when we break hard substances. 

Its latei'i^l lotions are accomplished by the internal 
and external pterygoid. 

The latter can also draw it forwards. 

340. Substances are retained in the mouth and o^ved 
and brought uTider the action of the teeth by the buccina- 
tor and the tongue, which is very flexible and changeable 
in form. (235) , 

341. During manducation, there occurs a flow of sa^ 
liva,* which is a spumous fluid, consisting of a large 
portion of water united with some albumen, and hold- 
ing in solution a small quantity of phosphate of lime,— 
the source of the tartar of the teeth and salivary calculi. 
From being constantly applied to the tongue, it is insipid, 
although it contains some microcbsitiic salt (phosphate of 
ammonia), as well as muriatic and, invariably, a small por- 
tion of oxalic acid. It is antisepticf and very resolvent. (A) 

* J. Barth. Siebold's Ristoria Systematis Salivaiis, Jen. 1797, 4to. 
with plates. 

t Pringlc, on the Diseases of the Army. Append^ p. XLvm. L. 
X>xx. sq. Lond. 176^^ 4to. 
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542. The saliva flows from three oi*<l^sof conglomerate 
glunds^ placed laterally and interiorally Itith respect to 
the lower jaw. 

The principal are the parotids,* wWch pour forth the 
fftHva behind the middle molares of the uj^r jaw^ through 
the Stenonian -ducts .f 

The submaxillarj/,% through the Whartonian.§ 

The sublingual, H— the smallest, through the numerous 
Rtviman.** 

343. The excretion of saliva, amounting, according to 
Ae arbitrary statement of Nuck,tt to a pound in twelve 
liours> is augmented by stimnli and mecTianical premute, 
ot^yif tlie expression may be allowed, emulsrion. 

The latter cause, greatly favoured by the sttnation of 
liie parotids at the nrticulation of the jaws, occurs whea 
we chew hard substances, which thus become softened. 

The former occurs when acrid substances are taken into 
the mouth, which are thus properly diluted ; or arises from 
imagfnation, (288) as when the month waters during the 
desire for food. 

d44. The mucus of the labial and buccal glands j^. ^nd 
^of the tongue, as well as -the moisture which transude 
l)V)m the 3oft parts of the mouth, is mixed w^ith the saliva. 

345. This mixture of fluids poured upon a substance 



* See Dc Courcelle's Icones Musculorum Capitis^ Tab. i. g. h, 

f Stenotics Observationes Anatomicce, p. 20. 

J Dc Courcelles, 1. c. Tab. ii. t, t, 

§ Wharton's Adenngraphin, p. 120, 

II De Courcelle's tab. v. g. g. g, 

•• 'Kmmy% De Dyspepsia, Lips. 1678, 4-to. 

Aug. Fr. Walther, De Lingua Htmana, ib. 1724, 4to. 

f f Nuck'8 Sialogrnphia, p. 29, sq. 

XX De Coarcellee, 1. c. Tab. iv. t. #. #• 
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which we are chewing, renders it not only a pultaceous 
and easily swallowed bolus, but likewise prepares it for 
further digestion and for assimilation. 

346. The mechanism* of deglutition, although very 
complicated and performed by the united powers of many 
very different parts, amounts to this. The tongue being 
drawn towards its root, swelling and growing rigid, re- 
ceives the bolus of food upon its dorsum, which is drawn 
into a hollow form. The bolus is then rolled into the 
isthmus of the fauces, and caught with a curious and 
rather violent effort by the infundibulum of the pharynx, 
which is enlarged and in some measure drawn forward to 
receive it. The three constrictores f muscles of the pha- 
rynx drive it into the oesophagus. These motions are all 
performed in very rapid succession and require but a short 
space of time. 

347. Nature has provided various contrivances for 
opening and securing this passage.;}; 

The important motion of the tongue is regulated by the 
OS hyoides. 

The smallest particle of food is prevented from entering 
the nostrils or eustachian tubes, by means of the soft 
palate^^ which, as well as the uvula suspended from its 



» Fr. Bern. Albinus, De Beglutitione. L. B. 1740, 4to. 
P. J. Sandifort*s Degiutitionis Mechanismus, L. B. 1805, 4to. 
t Eustachius. Tab. x lit. fig. 4, 6. 
Santorini, Tab. Posthum. vi. fig. 1. 
B. S. Albinus, Tah. Muscular, xii. fig. 23, 24. 
J J. C. Rosenmuller*s Icones Chirurgico-Anatomicas. Fasc. i. Vinar. 
1805, fol. 
§ Littre in the Mim, de VAcad, des Sc. de Paris, I71S, tab. xv. 
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arch, and whose use is not clearly understood, is extended 
by muscles of its own, and closes those openings.* 

The tongue protects the glottis, for the larynx at the 
moment of deglutition is drawn upwards and forwards, 
and in a manner concealed under the retracted root of 
the tongue and applied to the latter in such a way, that 
the glottis being also constricted and protected by the 
epiglottis, is most securely defended from the entrance of 
foreign substances. 

348. Deglutition is facilitated by the abundance of 
mucus which lubricates these parts, and which is afforded 
not only by the tongue (237), but by the numerous si- 
nusesf of the tonsils and cryptoe of the pharynx. 

349« The ccsopkdgus, through which the food must pass 
previously to entering the stomach, is a fleshy canal, 
narrow and strong, mobile, dilatable, very sensible, and 
consisting of coats resembling, except in thickness, the 
coats of the other parts of the alimentary canal.J 

The external coat is muscular, and possesses longitu- 
dinal and transverse fibres. 

The middle is tendinous, lax, more and more cellular 
towards each of its surfaces, by which means it is con- 
nected with the two other coats. 

The interior is lined, like all the alimentary tube, with 
an epithelium analogous to cuticle, (176) and is lubricated 
by a very smooth mucus. 



♦ SaiUorini*s Tab Posthum, iv. — vi. fig. 2. — and vii. 
B. S. Albinus' Tah, Muscular, xii. fig. II, 27, 28. 
t B. S. Albinus* Annotat, Acad, L. iii. Tab. iii. fig. 1, «. 
X See Matth. Van. Gcuns in ihe Verhandelingen van de Maat" 
schappye te Uaarlem, T. xii. p. 9, aq. 
Jan. Bleuland's Observ» de ttructura asophagi, L. B. 1785, 4to, 
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350. This canal receives the af proaching draught Of 
bolus of food, contracts upon it, propels it downwai:d^> 
and, in the case of the bolus, stuffs it dow», as it were, 
till it passes the diaphragm and enters the stomach. 



NOTE. 



(A) Saliva is composed of 

Water - - - - - 992 . 9 

A peculiar animal matter - - 2.9 

Mucus - - - - - 1.4 

Alkaline muriates - - - 1 . 7* 

^Lactate of Sodfi and animal matter . 9 

Pure soda - - - - - 0^ . ^ 



■*•" 



looQ . a 



General view of the composition of Animal Fl^s, hf> 
J. Berzelius, M. D. Medico- Chirurgical Ttamactkns, Vol. 
III. p. 242. 
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SECT. XXIU. 



OF DIGESTION. 



351. The stomach is the organ of digestion. It exists, 
wha^ cannot be attirmed of any other viscus, in perhaps 
all animals without exception ; and, if tke importance of 
parts may be estimated in this way, eviclently Ik>Ms the 
ftrst rank among onr organs. 

SM. The human stomach* resembles a very large 
leathern bottle, is capjible in the adult of containing three 
pints and upwards of water, and has two openings. 

The superior, called ca/dia, at which the oesophagus, 
folded and opening obliquely, expands into tlie stomach, 
is placed at the left side of itn fundus. 

Hie inferior, placed at the right and narrower part of 
the stomach, and called pylorus, descends somewhat into 
the cavity of tlve duodenum. 

353. Tl>e situation of the stomach varies accordingly 
as it is in a state of repletion or depletion. When empty, 
it is flaccid and hangs into the cavity of the abdomen, 
its greater curvature inclining downwards, while the py- 
lorus, being directed upwards, forms by doubling, an 
angle with the duodenum.f 

When full, the anterior curvfiture is rolled forwards,^ 

t £.u9tachHis, tab. x. fig. 1, 2, 3. Ruy«ch*s Thes. AtnU, ih Tab. ir. 
fig. 1. Santorini*s Tab, Posth, xi. 
f Vesalius, De c. h, Fahrica* L,. v. fig. 14, id* 
X Id. 1,<?, %2. 
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80 that the pylorus Hes more in a line with the duodenum, 
while the cardia, on the contrary, is folded, as it were, 
into an angle and closed. 

354. The stomach is composed of four principal coats, 
separated by the intervention of three others, which are 
merely cellular. 

The external is common to nearly alt the alimentary 
canal^ and continuous with the omentum, as we shall pre- 
sently mention. 

Within this, and united to it by cellular membrane, lies 
the muscular coat, very remarkable, and the seat of the 
extraordinary irritabiUty (300) of the stomach. It consists 
of strata of muscular fibres,* commonly divided into 
three orders, one longitudinal and two circular, (straight 
and oblique) but running in so many directions that no 
exact account can be given of their course. 

The third is the chief membrane. It is usually termed 
nervous, but improperly, as it consists of condensed mu- 
cous tela, more lax on its surfaces, which are united on 
the one hand with the muscular and on the other with 
the internal villous coat. It is firm and strong, and may 
be regarded as the basis of the stomach. 

The interior, (besides the epithelium investing the 
whole alimentary canal) improperly called villous, is ex- 
tremely soft and in a manner spongy, porous, and folded 
into innumerable rug8e,t so that its surface is more ex- 
tensive than that of the other coats ; it exhibits very small 
cells,J somewhat similar to those larger cells which are so 
beautiful in the reticulum of ruminants. 

* Besides Haller^ consult Bertinus in the M^m, de VAcad. des Sc, 
de Paris, 1761; 

t Rnysch, Tkes. Anat. 11. Tab. v. fig. 2, 3.4. 

J See Q. Fordyce, on th^ Digestion of Food, p. 12^ 59, IQl, 
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Its internal surface is covered with mucusi probably 
secreted in the muciparous crypts which are very distinct 
about the pylorus. 

355. The stomach is amply furnished with nerves* from 
each nervous system (@14)^ whence arises its great sen- 
sibility, from which it is so readily affected by all kinds of 
stimuli, whether external, as cold, or inteiiial, as food and 
its own fluids, or mental ; whence also the great and sur- 
prising sympathy between it and most functions of the 
system ; to which are referrible tlie influence of all pas- 
sions upon the stomach, and of the healthy condition of 
the stomach upon the tranquillity of the mind.f 

356. The abundance and utility of the blood-vessels of 
the stomach are no less remarkable. Its arteries rami- 
fying infinitely upon the cellular membrane and glands, 
secrete the gastric juice, which would appear to stream 
continually from the inner surface of the stomach. 

357. The general composition of this fluid is analogous 
to that of the saliva, equally antiseptic, very resolventj! 
and capable of again dissolving the milk which it has 
coagulated .§ 

358. Digestion is performed principally by it. The 



» Walter's Tab. Nervor. Thorac, et Ahdom. lab. iv. 

f J. H. Rahn. Mirum inter Caput et Viscera Abdominis Com' 
mercium. Gotting. 1771> 4to. 

Dit. Vegen^f De Sympathia inter Ventriculum et Caput. L. B. 
1784, 4to. 

Wrisberg, in the Commeniat, Societ, Seientiar. Gotting, T. xvi. 

X Bd. Stevens, De Alimentarum Concoctione, £dinb. 1777} 8vo. 

Laz. Spallanzani, Dissertazioni di Fisica Animale e Fegetabile. 
Modena, 1780, 8vo. Vol. 1. 

§ See Veratti, in the Comment, Instituti Bononiens. Tom. vi. 
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food, when pvoperly chewed and subacted by tb^ saliva, 
is dissolved * by th« gastric fluid, auil conveirted into tbe 
pultaceous chyme, so tliat most kinds of ingesta lose theiv 
specific quahti^s and are defeoded from the usual che- 
mical changes to which they are liable, such a^ putridity^ 
rancidity, &c. and acquire fresh properties preparatory to 

chylification.f 

339- Tliis important function is probaby assisted by 

various accessory circumstances. Among tUem, scuBe 
particularly mention the peristaltic motion, wliich, beiAg 
coi>staut ami undulatory, agitates ajxd subdues the pul- 
taceous msiss of food 4 

The existence of a true peristaltic motion in the stosoach 
during health, b, however, not quite certain; tl^ undia- 
latory agitation of the stomach which occurs, appeai:$ ia- 
tended for tlie purpose of driving the thoroughly dis- 
solved portions downwards, while those portions which 
are not completely subacted are repelled from the pyiocus 
by tl)€ antiperistaltic motion. 

360. Tlie other assistants commonly enumerated, are 
the pressure on the stomach from the alternate motion 
of the abdomen, and the high temperature maintaijo^d in 
the stomach by the quantity of blood in the neighbouring 
viscera and blood-vessels, which at one time was sup- 
posed to be of such importance, that the word coction 
was synonymous with digestion. 



* Even the stomach itself when deprived of vitality has been found 
acted upon, and as it were, digested by it. See John Hunter, on 
digestion of the stomach after death. Philos, Trans. Vol. Lxii. 

t Ign. Doellinger. Grtmdiss der Naturlehre drs Menschhchen Of' 

ganismus. p. 88. 

X Wepfer. Cicutce Aquaticce Histoiia et Noxce j in innumerable 
places. 
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961. To determiue the time requisite for digestion^ is 
9vkkiitly impossible^ if we eoiisicler how it must vary 
accoiding to tlie quality and quautity of the iiigesta^ the 
sHrength of the digestive powers^ aud the more or less 
eomplete previous mastication. 

Dwriug healthy the stomach does not transmit the di- 
gestible parts of the food before they are coaverted into 
a pulp. The difiiereuce of food must therefore evidently 
cause a difference in the period necessary for digestion.* 
It may, however, be stated generally, that the chyme 
gradually passes the pylorus between three and six hours 
after our meals. (A) 

362. The pf/Iornsf is an annular linibus, consisting 
not, like the other ruga; of the stomach, of merely the 
villous, but also of fibres derived from the nervous and 
muscular coats. All these united, form a conoidal open- 
ing at the termination of the stomach, projecting into the 
duodenum, as the uterus does into the vagina, and, as it 
were, embraced by it. 



NOTE. 



(A) The digestive process does not go on equally 
through the whole mass of food, but takes place chiefly 
when it is in contact with the stomach, and proceeds 
gradually from the superfices to the centre of the mass. 



• J. Walaeus, De Motu Chyli, p. 534. L. B. l631, 8vo. 
t H. Palm. Levelling. Disserst. sistens Pylorum. €9*c. Argent, 
1764, 4to. Reprinted in Sandifort*s Thes. Vol. iii. 
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unless they afforded a salutary admonitiou, how fatal the 
practice of medicine may become, if not founded on 
sound physiology. 

366. The source of .this fluid is similar to that of the 
saliva. It is the pancreas,* by much the largest conglo- 
merate gland in the system, excepting the breasts, and 
greatly analogous to the salivary glands in every pait of 
its structure, even in the circumstance of its excretory 
ducts, arising by extremely small radicles, and uniting and 
forming one common duct, denominated, from its disco- 
verer, Wirsungian. 

This duct penetrates the tunics of the duodenum, and 
supplies the cavity of this intestine mth a constant stilli- 
cidium of pancreatic juice. 

367. The excretion of this fluid is augmented by thte 
same causes which affect that of the saliva; viz. by pres- 
sure and stimulus. 

By the former it is emulged, whenever the i^tomacfa, 
being in a state of repletion, is incumbent upon the pan- 
creas. 

By the latter, when fresh and crude chyme enters the 
duodenum and the bile flows through the opening com- 
mon to it and the pancreatic fluid. 

368. Its use is to dissolve the chyme, especially if im- 
perfectly digested in the stomach ; and at all times, by 
its g;reat abundance, to assimilate the chyme more to the 
nature of the fluids, and render it fitter for chylification. 

• Santorini's Tab, Posth. mil, fig. 1. 
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OF THE BILE. 



369- The bile is secreted by the liver,* — the most 
ponderous and large of all the viscera, especially in the 
fcetus,t in which its size is inversely as the age. The 
high importance of 4;his organ is manifested, both by its 
immense supply of blood-vessels, and their extraordinary 
distribution, as well as by its general existence, [t is not 
less common to all red-blooded animals than the heart 
itself. 

370. Tlic substance of the liver is peculiar, easily dis- 
tinguished at first sight from that of other viscera ; con- 
sisting of a parenchyma well known in colour, and deli- 
cate in texture, j: supplied with numerous nerves § and 
lymphatics (most remarkable on the surface) ;|| with bili- 



♦ Eu8tachii. tab. xi. fig. 3. 4. Ruysch. Thes, Anat, ix. tab. iv. 
Santorini. Tab. Posth. xi. 

t J. Bleuland's Icon hepatis fcetus octimestns, Traj. ad Rhen. 
1789. 4to. 

F. L. B. Ebeling De Puhnomtm cum hepate Anfagonhmo. Goett* 
1806, 8vo. 

J In which, however, Autenreith discovers two substances; the one 
medullary and the other cortical. Archiv. fur die Physiol, T. vii. p. 

299. 

§ Walter, tab. iv. 

II Maur. V. Reverhorst. De motu bilis circuhri ejtrsgue morhis, tab. i. 
fig. U 2. 
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ferous ducts; and blood-vessels * from which the latter 
originate, both very numerous and in some instances very 
large, but of different descriptions, as we shall state par- 
ticularly. 

37 1 . The first blood-vessel to be noticed is the vena 
porlarum, whose dissimilarity from other veins, both in 
its nature and course, was formerly hinted at. (97) Its 
trunk is formed from the combination of most of the vis- 
ceral veins belonging to the. abdomen, is supported by a 
cellular sheath, called the capsule of Glisson,+ and on 
entering the liver, is divided into branches which are 
subdivided more and more as they penetrate into the sub- 
stance of the organ, till they become extremely miiiute 
and spread over every part. On this account, Galen com- 
pared this system to a tree whose roots were dispersed in 
the abdomen and its branches fixed in the liver, j; 

372. The other kind of blood-vessels belonging to the 
liver, are branches of the hepatic artery, which arises 
from the coeliac, is much inferior to the vena portse in 
size and the number of its divisions, but spreads by very 
minute ramifications throughout the substance of the 
liver. 

373. The extreme divisions of these two 'vessels termi- 



Ruysch's Ep. prohlemai, v. tab. vi. 

Werner and Feller's Descripiio vasor. lacieor, atque lymphaticor, 
Fascic. I. tab. iii. et iv. although Fr. Aug. Waller finds fault with these 
plates. Annoi, Academic, p. IQI, sq. 

Mascagni, tab. xvii. xviii. 

* Haller*s Iconcs Anai, Fascic. ii. tab. in. 

t Glisson*s Anatotnia Hepatis. p. 305. sq. 1659. 

X De Venamm Arteriarumque dissectione. p. 109. Opera. Basil. 
1662. cl. I. 
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nate in true veins, which unite into large venous trunks 
running to the vena cava inferior. 

374. These extreme divisions are inconceivably minute, 
and collected into very small glomerules,* which deceived 
Malpighi into the belief that they were glandular acini, 
hexagonal, hollow, and secretory .+ 

375. From these glomerules arise the pori biliafii, very 
delicate ducts, secreting the bile from the blood, and dis- 
charging it from the liver through the common hepatic 
duct, which is formed from their union. 

376. It has been disputed whether the bile is produced 
from arterial or venous blood. 

Although the former opinion J is countenanced by the 
analogy of the other secretions which depend upon arte- 
rial blood, nevertheless more accurate investigation proves 
that the greater part, if not the whole, of the biliary secre- 
tion, is venous. 

With respect to arguments derived from analogy, the 
vena portae, resembling arteries in its distribution, may 
likewise bear a resemblance to them in function. Besides, 
the liver is but analogous to the lungs, in which the great 
pulmonary vessels are destined for the function of the 
lungs, while tfce bronchial arteries are intended for their 
nourishment ; and if we are not gieatly mistaken, the use 
of the hepatic artery is similar. We would, however, 
by no means completely deny its importance in the secre- 



♦ Nest. Maximeow. Ambodick De Hepate. Argent. 1775, 4to. 
f De viscerum structura. p. ii. Lond. l669- 
{ This has lately found an advocate in Rich. Powcl. On the Bilt 
and its Diseases, Lond. 1801, 8vo. 

p t' 
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ii\m df H\e^ but we must regard it as inconsidemUe, ad** 
ventitious^ and not well estedbliriied (A). 

37?. The bile flows slowly and regularly along the 
hfepatic duot. The greater portion runs cotistantly through 
the ductus communis choledocbus into the duodenum, 
but some passes from the hepatic duct into the cystic duct, 
mnd is received by the gall-bladder^ where it remains for a 
-short period, and acquires the name of cystic bile.* 

37B. The gall-hluddtr is an oblong sac, nearly pyri^ 
form, adhering to the concave suffiice of the liver, mxA 
oonsisting of three coats • 

The exterior^ completely covering it, derived from the 
peritonaeum. 

The middkj called nervous, as in the stomach, iute^ 
tines, and nrinary bladdia*, the source of its firmness and 
tone. 

The inter ior;\: somewhat like the inner coat of tiiesto^- 
mach, (359) containing a net^woiic of innumerable blood-' 
vessels, abundant in mucous glands,| and marked bgr 



• In cows aiifl other brutes there arc peculiar hepnlO'Cifsiic docU, 
•which convey llw bile directly from the liver I* the gAll-bla<lder. 
Ohserv. aaai. coIL privati AmsicL P. 1. Ams. 1667, 12ino. p. iQ, 
fig. 7. Also, Perrault's Essays de Physique. T. i. p. 339, lab. ii. 

Some have inconsiderately allowed them also in the human sub- 
ject : V. c. De Hacn in his Rath mcd, cent. P. 11. p. 46, et seq. 
tab. X. fig. 1. 

Also Pitschell in his Anut. und chirurg. Anmerk, Dresd. 1784. 
8vo. tab. i. 

Consult tniong many, R. For8tcn*s ^tmt, select, physiohg. Lugd. 
Batav. 1774. 4. to p. 22. 
t Ray8ch*s Bpist. problem, quinta Tab. v. fig. <3. 
J Vicq-d'Azyr, in his (Euvres, T. v. p. 343. 
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nigtty* which otacasionally «ihibit a bcatittfully caTicel*« 
lated reticulum. 

379* ItB eevnx is conical^ terminates in the cystic dact^ 
is tortuous, and contains a few ikleiform valves, t 

SQO. The Ink tdiixdi has passed into the gall-bladder 
is retained nntii, from the reclined or supine postare of 
the body, it flows down from it spontaneously, or it 
aqaeeaed:}: out by the pressure of the neighbouring Jeju* 
num ox ileum, or of the colon when distended by feces. 

The presence of stimuli in the duodenum may derit€ 
Uie bile in that direction. 

The ;great contractility of tlie gall-bladder, proved by 
opening living animals and by pathological pbenotnena^ 
(although it has not true irritability (301) probably as^ts 
the disdiacge of bile, especially when this fluid has, by 
retention, become very stimulating. 

9^1. For the cystic bile, although very onalogous to 
the hepatic, (377) becomes more concentrated, viscid^ 
a&d bitter, by stagnation in the gall*bladder ; the cause 
of wiiich is, in all probability, the absorption of its more 
watery parts by the lymphatic vessels. § 

8&Q. Our attention must now be turned to the bile 
itself, — a very* important fluid, respecting the nature and 



V 
■ »■■ * ■' ' ' <■ •"r^T^' I I mm^mm^m nn ^ 11 » n - It K l 



• Casp.'Fr. Wolff in ihtAet, Acad. Scicnt. PelropoL 1779* !•»'• 

t C^Njt's OiHTvaz, intorno alle Tartarughe. Tab. ii. fig. 10 j but 
especially Wolff, lately recommeadcd, L c. P. i. tab. vi. Also, Fr. Aufi. 
Walter,!. 'C. tab. i. 

J Caldaqj^s Insiitut. Pkysiohg. p. 364, sq. Patav. 1778, 8vo. 

§ Reverkcwst, 1. c. tab. ii. fig. 4. 

Ruysch. 1. c. tab. v. fig. 4 

Werner and Feller, I.e. tab. ti. fi^. 5 . , 

Mascitgai. tab. xviii. 

P 2 
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use of which there has been for these thirty years more 
controversy than respecting any other fluid. 

The cystic bile being more perfect and better calculated 
for examination, will supply our observations. 

385. Bile taken from a fresh adult subject, is rather 
viscid, of a brownish green colour,* inodorous, and if 
compared with that of brutes, scarcely bitter. 

384. Its constitueut parts obtained by chemical analysis, 
are, besides a large proportion of water, albumen, resin, 
soda,f united partly with phosphoric, sulphurous, and 
muriatic acid, a small portion of phosphate of lime and 
iron, and a variable quantity of a remarkable and pecaliar 
yellow matter.^ 

385. The composition of the bile varies greatly both 
from the proportion of its parts, particularly of the albu* 
minous and resinous, differing under different circum- 
stances, and also from the addition, during morbid states, 
to the biliary secretion, of other constituents, especisdly of 
adipocerous substances, which give origin to most biliary 
calculi ; for these consist either of it alone, or of it co^i- 
bined with the yellow substance just mentioned (B). 

386. The nature of the bile is not saponaceous and 
capable of effecting a combination between water and 
oils, as Boerhaave supposed, but which opinion the excel- 
lent experiments of Schr6der,§ who was formerly of this 



* On the variety of colour in the bile, consult BoTdcnBve*a\Analyse 
de la Bile, in the 3f6ii. Priseniis, &c. T. vii. p. 6ll. 617- 

f Joachim Rarom De alcalina hilts naiura, Jen. 17S6> 4to. 

J. Fr. Stfaehl De hilis naiura, Gottlng. IJSJ, 8vo. 

W. M. Richtcr*s Experimental circa hilis naturam, Erlang. 1788, 
4to. 

X Thenard in the Mimoires de la Socieii d^Arcuetl, T. t. 

§ Experimenta ad veriorem cystica hilis indolem (Otplorand^m 
capta. Sect i. Gotting. 1764, 4to. 
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university^ both confirmed and extended by other physio- 
logists,* have disproved. It even decomposes a com- 
bination of those substances.f 

387. The important and various use of the bile in chyli- 
fication is self-evident. 

In the first place, it gradually precipitates the faces, and 
separates the milky chyle from the mixed and equable pul- 
taceous chyme, while this is passing through the tract of the 
small intestines, after being propelled from the stomach 
into the duodenum and diluted by the pancreatic juice. j: 

It separates itself into two portions, the one serous, the 
other resinous. The latter combines with the fseces, tinges 
them, and. is discharged with them ; the former is probably 
mixed with the chyle and carried back to the blood. (C) 

The bile seems to act as a stimulus to the peristaltic 
motion^ of the intestines. 

We shall omit other. less probable uses assigned to the 
bile, viz. of exciting hunger by regurgitating into the 
stomach, — a circumstance which I think can scarcely 
happen during health. 



* It will be sufficient to quote a few of a lai^ge number. 

Spielman De natura hilis. Argent. 1767> 4to. 

Gtt. Gysb. ten. Haaf Df hile cystica* L. B. 1772, 4to. j 

G. Chr. UtendorferVJEa^mw. de hile. Argent. 1774, 4to. 

Dav. Willink's Consider atio hilis. L. B. 1770, 8vo. 

Seb. Goldwitz Neue Vers, zu einer wahren Physiol, der Galle, 
Bamberg. 1785, 8vo. 

f Marberr's Prelect, in Boerhavii institut. Vol. i. p. 463, 478, 
1785. 

J Chr. L. Werner's (Praes Autenrieth) Experimenta circa modum. 
guo chymus in chylum rmttatur. Tubing. 1800, 8yo. 

$ C. Fordyce On the digestion of food, p. 70. 



€14 09 ¥HS %lhW. 



NOTES. 

(A) Two instances have occurred in London, of the 
vena portse running not to the Hver, but immediately to 
the vena cava inferior. The bile must have been secreted 
(entirely ftoni the blood of the hepatic artery. One of 
these is diescribed by Mr. Abernethy,* and' the other is 
mentioned by Mr. Lawrence.f 

(B) Berzelius:j: states, that bile contains alkali and salts 
in the same proportion as the blood ; that no resin exists 
in it, but " a peculiar matter, of a bitter and afterwards 
somewhat sweet taste, which possesses characters in com- 
mon with the fibrin, the colouring matter, and the alba* 
men of the blood." This forms with an excess of acid, a 
perfectly resinous precipitate. What has been considered 
as albumen in the bile, Berzellus regards as the muens of 
the gall-bladder. 

Bile contains of 

Water 907.4 

Biliary matter ^ . - . - 80.0 
Mucus of the gall bladder! 

dissolved In the bile - j 
Alkalies and salt$ commonl 

to all secreted fluids -y " 

1000.0§ 



mm $ 



*- Philos. Ttans. Vol 83. 

t Aledico'Chirurgic, fVans, Vbl. 5, p. 17*. 

I Animal Chemistry ^ p. 65. 

§ Med, Chirurg. Trans, Vol.3, p. 241. 
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(C) During the precipitation of the chyle and the de- 
composition of the bile, a gaseous product is usually 
evolved, and the mass becomes neutral, and traces of an 
albuminous principle commence, strongest at a certain 
distance from the pylorus, and gradually fainter in each 
direction. On mixing bile with chyme out of the body, 
a precipitation takes place, and the mixture becomes 
neutral ; but the formation of an albuminous principle it 
doubtful, probably fix)m the want of the pancreatic 
fluid* 

It is wonderful that in jaundice, when no bile is seen in 
the fteces, and Fordyce says even in artificial obstruction 
of the cboledochu8 by ligature, nutrition continues. Life 
and health arte said to continue after the removal of the 
organ next to be considered,— tlie spleen. We know 
littie of the compensating resources of nature. 



* Di Prout. AnnaU of Med, & Sur^ Vol. 1. p. 143. 
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SECT. XXVI. 

OF THE FUNCTION OF THE SPLEEN. 

388. The Spleen^ lies to the left side of the liver, and 
with it has considerable vascular communications; its 
figure is oblong ;t it applies itself to the contiguous visce- 
ra, and is liable to great varieties in point of form, num- 
ber, &c.| 

389* Its colour is livid, its texture singular, soft, easily 
lacerated, and therefore surrounded by two membranes^ 
the interior of which is proper to the spleen, and the ex- 
terior derived froni the omentum. 

390. The situation and size of the spleen are no less 
various than its figure, and depend upon the degree of 
repletion of the stomach : for when the stomach is empty 
and lax, the spleen is turgid ; when the stomach is full, 
the spleen being compressed is emptied. 

It undergoes a continual but gentle and equable motion, 
dependent upon respiration, under the chief instrument of 
which-^the diaphragm, it is immediately situated. 



• Ch. Drelincourt, the younger, has carefully collected and concisely 
related whatever was known up to his time, respecting the spleen, De 
lienosis, a,t the end of his father's Opuscula. Boerhaave*s edition, 
p. 710. sq. 

Also Chr. Lud. llolofF De fahrica et functione lienis, Frf. ad 
Viadr. 1750, 4to. 

t Walter, tab. iii. G. 

Mascagni, tab. xiv. P. 

X See Sandifort in the Natuur en genees-kundige Bill, Vol. ii, 
p. 345. sq. 
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39 1. Its texture was formerly supposed to be cellular, 
and compared to the corpora cavernosa of the penis. This 
opinion was proved to be erroneous by more careful ex- 
amination of the human spleen,* which consists entirely 
of blood vessels, of enormous size in comparison with the 
bulk of the organ. They are in fact proportionably more 
considerable than in any other part of the body. 

392. The experiments of Wintringham demonstrate 
the great tenuity and strengtli of the coats of the splenic 
artery. It is divided into an infinite number of twigs, 
the terminations of which resemble pulpy penicilli and 
give rise to the splenic veins, which gradually unite into 
large, loose, and easily dilatable trunks. 

39S. This immense congeries of blood vessels is con- 
nected and supported by a sparing cellular parenchyma, 
from which the absorbents arise. The trunks of these run 
along the lower surface of the spleen between the two 
coats j ust described .f 

394. This loose structure of the spleen, easily becoming 
distended with blood, admirably confirms what we for- 
merly remarked respecting the turgor of this organ, (390). 
The congestion and slow return of the splenic blood, if 
the nature of the neighbouring organs is also taken into 
consideralion, illustrates its peculiar properties, which 
may throw some light upon the function of this enigma- 
tical viscus, — the source of so much controversy. 

* Lobstein*s Dissertation, nonnulla de Liene sistens. Argent. 1774. 
4to. 

f The singular and rather paradoxical opinions of Hewson, without 
doubt, a very superior man, respecting the functions of the spleen, 
whose lymphatic vessels he regards as excretory ducts, may be found in 
his posthumous work entitled Experimental Inquiries, Third edition. 
London, 1777. 8vo. C. ii. S. xlv. sq. xcv. sq. 
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395. The splenic blood is veiy fluid, coagulates with 
great difficulty, separates the serum from the cras8amen«> 
turn imperfectly, and* is of a livid dark colour, like the 
blood of the fcetus.. Tliese circumstances clearly demon- 
strate the abundance in it of carbonaceous matter ; which 
is likewise proved indisputably by an easy experiment. 
Whenever we have exposed sections of a recent spleen to 
oxygen gas, they became of a very bright red, while the 
air losing its oxygen, became impregnated with carbon. 

396. But since the spleen is the only organ of that de- 
scription quite destitute of an excretory duct, excepting 

' its veins which run ultimately to the liver, its function 
is probably subservient to that of the liver. This opinion 
has appeared strengthened by the observation, that in 
animals deprived of their spleeu,*-^an experiment fr&* 
quently made from the most remote period,* the cystic 
bile is sometimes found pale and inert. 

397. At least twenty hypotheses have been framed re* 
S(pecting the use of the spleen. Two more have been 
lately advanced, both supposing a connection between the 
spleen and stomachy but the onef regarding the spleen as 
a diverticulum to the blood destined to form the gastric 

juice ; (A) the other,;}; supported by excellent arguments 
and experiments, making the spleen receive a great por- 
tion of our drink from the cardiac extremity of the &tO* 
mach, so that these can pass through a short way, hitherto 
unknown, from the stomach to the spleen, and thus into 



>■ * M 



• J. H. Schulze De splene canihus exciso. Hoi. 1735, 4to. 

t Vine. Malacarne in the Mtmorie delta soc. italiana. T. viii. 
P. 1. p. 233. 

A. Moreschi Del veto e primario uso delta milta, Milan. 
1803, 8vo. 

X Ever. Home in the Philos. Trans, 1808. 
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the mass of blood. Tlie latter hypothesis, if a few objec- 
tions were removed,* would be much the most plausible 
of any hitherto constructed. (B) 



NOTES. 

(A) This opinion was proposed a century ago, by Dr. 
Stokely, Fellow of the Royal College of Physicians 

London .f 

(B) Mr. Home, having passed a ligature around the 
pyloric extremity of the stomach of a dog, injected into 
it a solution of rhubarb ; and, on killing the animal some 
hours afterwards, none of the absorbents of the stomach 
were found distended, nor could any trace of rhubarb be 
detected in the liver, but evident traces existed in the 
spleen and the urine. 

* For instance^ the size of the spleen in those warm blooded animals 
which never drink^ or in bisulcous animals whose spleen adheres to 
the raminant stomach receiving the crude food only, but never the 
drink, which is prevented from entering it by the well-known mecha- 
pbin of a semicanal rumiing from the oesophagus to the omasum. 

•f* Of the Spleen, its description and history, uses and diseases, 
particularly the vapors with their remedy. Being a lecture read at 
the Royal College of Physicians, London, 1722. By Wm. Stukely, 
M. D. C. M. L. and S. R. S. folio. Considering the spleen to consist 
*' entirely of complications and inoculations of arteries, veins, nerves, 
and a muscular net-work of fibrillae, he supposed it propelled the blood 
from its own vessels into those of the stomach, when this organ re- 
quired a larger supply during digestion, p. 37. 

Dr. Haighton (Lectures at Guy^s Hospital), and Mr. Sanmarez' 
(New System of Physiology) explain its operation in a very different 
manner. When the stomach is full, the compression experienced by 
the spleen impedes its circulation, and the blood makes its way the 
more copiously into the arteries of the stomach and liver. 
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SECT. XXVII. 

OF THE FUNCTION ©F THE OMENTUM. 

398. The omentum gastrocolicum or magnum,* (to 
diatinguish it from the parvum or hepato-gastricum),+ is 
a peculiar process of peritonaeum, arising immediately 
from the peritonseum of the stomach. 

399. Although there are innumerable continuations of the 
peritonaeum in the abdomen, and every abdominal viscus 
is so covered by it, that, on opening the abdomen, no- 
thing is found destitute of that membrane ; this covering, 
nevertheless, is afforded in different ways, which may be 
reduced to classes. 

Over some the peritonaeum is merely extended, or it 
affords to them only a partial covering, as with respect to 
the kidneys, rectum, urinary bladder, and in some mea- 
sure to the pancreas and gall-bladder. 

To some which project into the cavity of the abdomeiii 
although adhering to its parietes, it affords a covering for 
the greater part of their surface ; v. c. to the liver, spleen, 
stomach, uterus, and the testes of the very young foetus. 



* Eustachius, tab. ix. 

Haller*8 Icones, anat, fasc. i. tab. iv. K. M. and the Appendix 
Colica, which he himself investigated in 1740. ib. R. 

Rob. Steph. Henry*s Descripl. omenti c, icone nova. Hafa. 1748« 
4to. 

t Eustachius, tab.x. fig. 1. G. H, 

Haller. I. c. Q. 
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The intestinal tube, with the exception of the rectum, 
projects so much into the cavity of the abdomen, that it 
is, as it were, suspended in loose processes of the perito- 
nzum, called mesentery and mesocolon : the broad liga^ 
ments of the uterus are similar to these. 

400. The longest and most remarkable process of peri* 
tonaeum, is the omentum, — a large, empty, delicate, sac, 
hanging from the large curvature of the stomach, extended 
over the greater part of the small intestines, applying 
itself closely to their convolutions, and in some measure 
insinuating itself into their interstices. 

401. Besides the blood vessels seen upon the omentum, 
it is marked by fatty striae or bands, every where reticu- 
lated (whence the common appellation of this membrane), 
which in corpulent persons increase occasionally to a large 
and even dangerous size, and by means of which the 
whole omentum is lubricated by an adipose halitus. 

402. On the latter circumstance depends the use com- 
monly ascribed to the omentum, — of lubricating the intes- 
tines and assisting their continual movements : this also 
appears the use of those analogous small bursas which 
are found* in such numbers about the rectum t and 
colon.J The omentum also prevents the adhesion of the 
intestines to the peritonaeum, and the consequent impedi- 
ment to the functions of the primae viae. 

403. There is another two-fold office attributed with 



* 1 have lately seen simitar appendices on the peritonaea! covering of 
an uterus un impregnated^ but which had formerly been pregnant, 
t Walter, tab. ii. m. m. m, 
X Bidloo. Anaiomia hum. corporis, tab. xzxix. fig. 6. C. C. C. D. D. D. 



fiSfi OF iTSE FUNCTION OF THS OMBNTUW* 

^eat probability to the omentum;"^ viz. that of facilitating 
the dilatation 6f the viscera to which it b contiguous, and 
<yf acting as a diverticulum to their blood during their alatft 
-of vacuity. 

404. If we reflect on. the singular structure of the omen^ 
tnm.parvum or hepato^gastricum especially^ we may be 
inclined to believe that there is another and pnncipai 
ioffice attaching to it, unknown at present, and dtacoveri- 
able by comparative anatomy. 



* V. Cbaussier in the Mimoires de VAcad. de Dijifft, 1764^ Sontttr. 
ii. p. 95. 
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SECT. XXVIII. 

OF THp TUNCTION OF THE INTESTINES. 

405. The intestinal tube, over which the omeutum is 
extended, and which receives the chyme to elaborate it 
farther (362, 363) and separate the chyle from the ffeces, 
IS divided into two principal portions, — the small and 
large intestines, of whose functions we shall speak sepci- 
rately. 

406. The small* intestines are again divided into 
three : the dnodenum, jejunum, and ileum. 

The first is named from its usual length. 

Tlie second from generally appearing collapsed and 
empty. 

The third from its convolutions : it is the longest of the 
three, fuller, and, as it were, inflated, and sometimes 
resembling the large intestines by the appearance of 
bulla;. 

407. The coats of tbc sinall intestines correspond with 
those of the stomach (354). 

The external is derived from the mesentery. 
The muscular consists of two orders of fibres : the dtic 
longitudinal, interrupted, external, and found especially 



• Chr. Bernh. Albinus. Specimen anat, e^rhihens novam ienuium 
kominis inlestinor descriptionem* L. B. 17S4. 8vo. 
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about the part opposite the mesentery ; the other, annu- 
lar and falciform, possessing the power of narrowing the 
caiial, while the former shortens it. Upon both depends 
the very great and permanent irritability of the intestines, 
formerly mentioned (300). 

The nervous coat is condensed cellular membrane, 
easily reduced by handling, or more particularly by infla- 
tion, into a spumous tela;* in it the intestinal blood- 
vessels run to the mesenteric t in a beautifully arborescent 
form,;J the intestines, no less than the stomach, are in- 
debted to it for their tenacity and strength. 

The interior, lined by its delicate epithelium, and de- 
serving the name of villous in the small intestines more 
than in any other' part of the canal, forms, in conjunction 
with the inner surface of the^ former coat, here and there, 
undulated ridges and rugous plicae, which, in dried and 
inflated intestines, resemble the edge of a scythe, and 
are termed the valvulae conniventes, or Kerkrihghians.^ 

408. The luV/i, 'which are innumerable [| upon the inner- 
surface of the intestines, and whose beautiful and minute 
vascular structure was first carefully investigated, though 
described with exaggeration, by Lieberklihm,** may be. 



• B. S. Albinus Annotat Acad. L. ii. tab. iv. fig. 1, 2. 

t Eustachius, tab. xxvii. fig. 2. 4. 

J B.S.- Albinus Dissert, de artertis et venis intestin. hominis, with 
caloured plates. L. B. 1736; 4t(». Also his Annotat, acad, L. iii. tab. 
i. ii. 

§ Kerkmig^s Spiciiegium anatomicum, tab. xiv. fig. 1, 2. 

II He estimated their number, in the small intestines of an adult, to 
be about 500,000. 

•• Dejalrica el aclione villorum inlestinor. tenuium homiHi3, L.B. 
1743, 4to. 
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perhaps, compared, while destitute of chyle, to little 
loose pendulous bags, internally soft and spongy; bvt 
when distended with chyle, they have the appearance of 
a morel. 

409* The base of these villi is surrounded by innume* 
Table glandular follicles, adhering chiefly to the nervous 
coat, and opening into the intestinal canal by a very 
small orifice, through which they discharge the mucus 
which lines the whole tract of the intestines. 

These are distinguished into three orders. The 6run« 
nerian, largest, distinct, found in most abundance in tha 
part of the duodenum which is contiguous to the pylo- 
rus.* The Peyerian, smaller, aggregated, found chiefly 
at the termination of the small intestines, about the vnlve 
of the colon.f Lastly, the Liebe^kiihnian, the smallest, 
said to be distributed in the proportion of about eight to 
each villus.;}^ The two former orders are so inconstant, 
that I am inclined to consider the view given of them in 
the plates alluded to, as morbid ; § for I have more than 
once been unable to discover the slightest trace of fun- 
gous papillae with a single pore, in the small ititiMitiet 



J. Bleuland's Descripiio vasculorum iniestinorum ienuium hamims 
Ultraj. 1797. 4to. 

R. A. Hedwig*s Disquisitio ampullarum LielurkUhnii, Lipl. 4to. 

C. A. Rudolph's Analomisch'physiologiscke Ahhandlungen. Berlin. 
1802. 8vo. p. 39. 

* J. Conr. a Brunn's Glandula duodeni pancreas itcundarium, 
Frf. 1716. 4to. fig. 1. 

t J. Conr. Peycr De Glandulis intesHnorum. Scafhuf« 1^7. Svo. 
especially 6g. 3. 

X Lieberkiihn. 1. c. p 17» tab. iii. 

§ The celebrated Rudolph thinks differently, 1. e. p« 2ld. 

8 * 



ol bea^thy ad&ltd*; whiles ^ ^ ooHUttry, ift aj^ikem 
auigects^ I bate foand Manly the whiole intAltiAfil Ukm 
l^ieset with them in infioilie numbsr&j bodi. aolitafty atfdL 
aggregated.* 

410. Aft the gastric juice is poinred. iato the-stonacfa^ 
90- an erUeric o% iatistinal jfiuid \0 {MNoed iutb the ssftiU 
mtestinea^ deiaoiKttatedj. aAoag other waysy by the cmb^ 
moa experimt&Btj fivsi, I believe^ instituted by Pechlukt 
It is probably of a natuce similAr ia tbe gastsic Yy^smg 
but an accnrata iiivestigatioa. of i^ is; a phyaiologiGal tei* 
demtum. 1 eaa say nothing sespectidg its ^uantiltyji but 
the estimation of Halkr is certaVnly exA^erattd,-i>Hi4 
eight pounds in tl)e twenty-four lioiirs^ 

41 1 » The intestines^ agree with the stoflaach iA thi» |Mur« 
ticular, that they have a shmikr, and indeed a. Hioie uH^ 
questionable,, or^ al least, a mo£€ lively, jperistaltic aeUMjj, 
which occurs principally when the chynvous pulp- eiH^ia 
tbem« This it agitates by an umlulatofy conslrictiain ofi 
dijBEerent parts of ll>e eanal^ and propels from the ddbod^^ 
QMi towards the krgi& vntestines.^ Although theejsistenee 
of an antiperistaltie n^otiou, causing a mtrograde conne 
to their contents, cannot be disproved, it is in health 
nmeli weaker, and less common {md in^portant than tbe 
former. 

412. By these moving powers and by these solvents 
which are afforded by means of secretion, the chyme 



* Thcae intcstiiMl 9pkilm exacdgr lesemUt dMMC tabnrelei, inhkh 
Sheldon (whom we shall presently quote) exhibits as small amitalbl 
faU of chyle. 1^1. 

t Dc purgantium medic&menior, /acuUat, p. 509, tab. hv 

I Benj. Schwartz De vomilu el m9iu mitstmoruM. lu. BL 1746, 4to. 

J. Foelix Ae m^in pitxiUMitf hiimH»$mm^ Tirevir. 17^ 4«» 
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imdergMs semackable changaflib* In the jejtfBum itW^ 
oonifs a wore liquid p«>p> eqtisdljr mixed^ of a gp^ 
colour, and acidulous odoiu:: iA<the ikftm^ itbegimta^ 
sBpasi^ into two paits^-^HAtoibefiaseeB, of apakyellovmh, 
ImwBi oolour^t and nanaeouEi smell ;. uhd tfae gemiine 
clqrl^ swiimhtiig upon the fomes^ extracted horn the 
dkyma^y separated b^^ the htle £son the ksoe^ and der* 



* Coaflfiik the exedleat ebaervatioas aud exptriineiiis of A. £» FetcL 
Examtttt^iti^t Archivjfir die Pkysiologie, T. viii. p. 145. 

f We have formerly (387) remarked^ that the bilious colour of the 
faeces arose from the otcremenlitious part of the bile. In the jejunum, 
the bile being undecomposed and mixed with the ecj^uable pulp in the 
intestineS| and consequently diffused and diluted, cannot exhibit its 
tme oolouc. Bat after its sepacatioa iata Iwo parta^ the excf emeatitieus 
portion, mixed with the precipitated faeces, and, as \k were, agaiacon* 
centratedy now discovers ks original colour^ aud iiuponls it to the 

G» F» Wolff (in the Jci. PeiroiisliL 1770 P- «»« P- i^45,^ eatertaju* 
a different opinion in regard to the cause of the billouS' colour of the 
fitccs eoDtained ia the ileum. He conceives that an addition, of bile 
oecdi^ near the e^UiejuUy of the jejuauni^ hy exhaling, from the' gall 
Madder nnd peneiralittg this part of the intestine attd its contents* 
Tlu» bile differing,, (lechaps^ in its nature,, irom the biieof the cho^ 
kdocbus,. and not being riiixcd with the fatces as the lattei i& with the 
chyme* retains its coloctr tfajou^ &li the cemainiag tract of theintesr* 
iiaes and eentimies pure bile. 

Bat, besides oor belug abia eutuiy- to es^Iaiu why this colour is not 
observable before the decoraposiliou of the ehy«Eie and bile,t i^ is ex- 
ifemeLy doubtful whether, diuiag liie and healthy any exhalation cais 
•ecor from the ^U bladder and penetrate the intestine. Fer in- subjects 
veeeni 9Xtd scarcel)i cold, the intestiTies aie but slightly tincturei with. 
bUe, al^ough they arf dyed witb il/ very, d^pl^i and exteauKel^ afler a 
lapse of sotae hoars or day«, L e. afier the eoata oi the fffiH bladder have, 
kat tlieic tone and become i^pabk of preventiai^ the tjaafiudaiioa q^ 
their contents. 

Q2 
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lined for absorption by the lacteal vessels, as we shall 
iind in the next section (A). At present, we shall enquire 
what course is taken by the faeces. 

413. These, after becoming more and more inspissated 
in their long course through the ileum, have to overcome 
the valve of the colon and pass into the large intestines. 
To facilitate this^ the extremity of the ileum is lubricated 
very abundantly by mucus. 

414. The valve of the colon,* or, as it may deservedly 
be termed after its discoverer, the valve of Fallopius,t 
is a short process or continuation of the part of the ileum 
penetrating into the cavity of the large intestine, which 



* Haller De valvula colt, Gotting. 1742. 4to. reprinted in his Oper, 
minor, T. i. p. 580, sq. 

T. Mich. Roderer De valvula coU. Argent. 1768. 4to. 

f The various opinions res|>ecting the discoverer of this remarkable 
Talveare well known. Haller*s Elemenla, t. vii. P. 1. page 149, may 
be consulted on this point. 

In the mean time, I am certain that long before the period at which 
its discovery is in general dated, it was accurately known to that im- 
mortal anatomist Gabr. Fallopius. In our university library there is a 
manuscript of Fallopius, containing, among other things, his anatomy 
of the monkey y in which is an account of the structure and use of 
the valve of the colon, delivered in a public demonstration at P^dua, 
Feb. 2, 1553, in the following words : " The use of the coecum in the 
monkey t is to prevent the regurgitation of the food during progression 
on all fours. This is proved by the circumstance qf water or air thrown 
into the rectum, reaching the ccecum, hut not passing beyond the large 
intestines. But, \f thrown in from above, it passes into them. The 
reason is this,'^at the insertion of the ileum are two folds, which are 
compressed by inflation and repletion, as occurs in the heart, and pre* 
vtnt retrogression ; wherefore, in man, clysters cannot pass and be re- 
jected through the mouth, unless in a weak and diseased state ((f the 
intestines,'* 
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surrounds the former. Its external lips, while a neigh- 
bouring fold of the large intestine at the same time pro- 
jects considerably, are constituted* not like other similar 
folds, merely of the interior and nervous coats, but of 
fibres from the muscular coat. Hence it performs the 
double office of preventing too great a quantity of fsces 
from passing from the small into the large intestines, and 
of preventing regurgitation from the latter. 

415. The large intestines, divided like the small into 
three parts, commence by the cacum (which has a rer- 
miform process^ whose use in man is unknown) f and 
afford a very ample receptacle, in which the feeces may 
be collected and retained till the period of their discharge 
arrives* 

416. They exceed the small intestines in thickness and 
strength, as well as in capacity. The muscular coat has 
this peculiarity ,^-that its longitudinal fibres, excepting at 
the extremity of the rectum, are collected into three 
bands, called ligaments of the colon ;| and the intestines 
themselves are divided into a kind of prominent cells. 
The inner coat is not so beautifully flocculent as in the 
small intestines, but more similar to that of the stomach. 

417* Their peristaltic motion is much fainter than that 
of the small intestines. On the other hand, they experi- 



• A view of a recent and entire valve is exhibited by B. S. Albinus 
in his Annotat. Academ, L. iii. tab. v. fig. 1. and overcharged by in- 
flation and dryings in Santorijii*s Posthumous Tables, xiv. fig. \2, 

f Lieberkiihn. De valvula coli et ush processus vermicularis, L. B. 

1739' 4to. 
J. Vosse De inlesdno caco ejusque appendice virmiformi. Gotting. 

1749.410. 
X Eustachius. tab. x. fig. 2.4. 5. 
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-ence te ji greater degree the pressure of ibe dt^damisHJ 
parieies, to which the irbole length lof the tahn h oq»- 

4i6. They gently propel the feces ittto the rectmm, 
jfhxck thm becomes interiially stiaoKulaiied to dificharge Ste 
exmientB. This is facilitated by the afaseoce of Ueasvene 
mgs^, dind ^spesrially hy liae great quantity of Btticiia H 
the extremity.!^ tiie bowels. 

419* The discharge of fa&eefi is poriiicipally eflectod by 
the ptressnise of the abdomea donrnwajxifi, ayeicotniiig the 
reusttnce of the ot eoccygis aad of both ^q^hhicteny Abe 
inner of ivhich is a remaiHkajble bjuadk of cijrcidar tkntBj; 
and the outer, a traly cnEaneous nutscle. A£t& ihe e%r 
cretion, the effort of the abdomen having ceased, the 
legator ani reti:act« the iatestine, whkii 16 again closed by 
iu spfatneter.^ 



NOTE. 

(A.) A great pari of the cbyle is generaBy forvied 
juid absorbed before the digested »aass reaches tbie 
ileum. See Annals of Med. and Surgery, Vol. i. p^ 144. 
On arriving in the large intestines, the mass undergoes 
fresh chai)ges^ at present unexplained, and is converted 
ixrto e;ccreairat» Her<e it is that the jtrue $uccu.s entericHfi 
must be poiired forth. 



'^ jUl t4ieBe|wMrt8maylw«tctisa6i^^<ciU9tiR«ach8eK> iateilODripi's 
Po6th. Tables, xvi. and xvii. 
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«ECT. XXIX. 

t)T THE TUNCTION OF THE ABSORBENT VESSELS.'* 

420. f HE chyle which we left in the ileum just sepa- 
rated from the faeces, must evidently be a inixtui^ of dif- 
ferent jBuids. The proportion derived frpni the secretions^ 
'*— the saTira, bile, the gastric, pancreatic, and enteric 
fluids, surpasses, without the least doubt^ that which is 
derived from the aliment, although it cannot be accurately 
asceitained. Hence must be obtained the solution of the 
problem,*— how injesta of such various kinds can be cosl** 
verted into the chyle — a fluid constantly of the same ap- 
pearance, homogeneous, and of an animal nature. 

421. The course of the chyle from the intestines to the 
Uood, is through a part of the absorbent system^ which 
we have hitherto only hinted at, but shall now speak of 
particularly. It is divided into four parts, — lacteal and 
lymphatic vessels, conglobate glands^ and the thoracic 
duct. Each of these will now fall under consideration. 

422. It is certain that the lacteals originate among the 
villi of the internal coat of the intestines; but whether 
xhey are an immediate continuation of these vill^ or 
menely connected with tliem by a cellular mediiim^i a4mit$ 
a jguesti.on. I myself have never been able to tr^e th^m 



■'.K' ' 'm w .-r' 



* A very copious list of writers upon the absorbents will be found in 
%mmering*8 woilc De morhis vasorum ahsorbenttum corporis humafH. 
Francof. 1795. 8vo. 
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SO far as to discover their iminediate connections with the 
villi, but they appear to arise here and there in the coats 
of the intestines, by a conspicuous trunk, and we may 
conjecture that they take up the chyle from the cellular 
structure into which it is first drawn by the villi. This I 
have in fact observed repeatedly in puppies, after making 
them swallow a solution of indigo, according to the cele- 
brated experiment of Lister,* an hour or two before 
opening them alive. 

423. The trunks just mentioned run some inches along 
the surface of the intestines, under the external coat, 
sometimes meandering in an angular course, before they 
reach the mesentery. 

424. In their course through the mesentery they run 
into the mesenteric glands, of which there are two series. 
The one, nearer the intestines, dispersed, small, and re- 
sembling beans in shape ; the other, nearer the recepta- 
culumchyli, large, and aggregated. 

425. Both appear nothing more than closely-compacted 
collections of lacteals, interwoven with innumerable blood- 
vessels,+ and retardrag the course of the chyle ; to the 
end, perhaps, that it may be more intimately and per* 
fectly assimilated to an animal nature, previously to its 
entrance into the thoracic duct and its mixture with the 
blood. 

426. It has been inquired whether laeteals exist also in 
the large intestines, and their existence has been contended 
for from the effects of particular injections, nutrient, 
inebriating, &c. and also by the circumstance that the 

• PhUos. Trans. No. 143, compared with No. VJb, 
t Boerhaaveand Ruyecb*^ Dt/ahrica fhnduhrum (^pusculum, L.B. 
ntt, 4to. p. 81. 
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faeces, if ret^iDed for any length of timey become hard and 
dry. Although these arguments do not demonstrate the 
absorption of genuine ciiyle below the valve of Fallopius, 
nevertheless it is rendered probable by the visible exist- 
ence of an abundance of lymphatics in the large intes- 
tines,* having the same structure and function with the 
lacteals; for these absorb lymph from the iutestines^f 
during the absence of chyle. 

But the very different structure of the internal coat of 
the large intestines from that of the villous coat of the 
small, strongly argues that they are not naturally intended 
to absorb chyle. 

437« There is another question more important and 
difficult of solution, whether all the chyle absorbed from 
the small intestines, passes through the thoracic duct, 
or whether some enters the blood by otiier more secret 
passages ? 

The latter opinion rests upon very unstable arguments. 
Thus the assertion of Ruysch, that the mesenteric glands 
become, in advanced life, indurated and unfit for con- 
tinuing their functions, was long since disproved ; and 
affections of these glands, swellings, &c. are improperly 
called obstructions^ as the glands remain pervious, rea- 
dily allowing a passage to quicksilver. The well-known 
phenomenon of tepid water injected after death into 
the mesenteric veins, passing into the cavity of the intes- 
tines, has little weight with me in regard to a function 
which occurs durit\g \\(^ ; and much less weight can be 



* Mascagui, Tab. xvi. 

f See Nu6k*$ De Invcniis novis ep, Anaiomica, p. 146, sq. 
^ V. J. Rezia's Specim, Olservai, Anatomicar» et PiUhtflogicar, 
Ticiiii. 1784. 8vo. p. 18. . ' 



iiUo\t^ to ike tiiCmrcated km» t^Jbt in^tirted by l4i«bar» 
kSiifk ^ iprove tftw existence of these pastageft. Tke 
Ittfiiertkm, that cbyle k&s been iseen in the mesentric f^^imy* 
«&(|aires fortiher nmnestigation and proof; so tb«t i cMmot 
faetiieve that they oarry uny tiling uiow tiiim bi^od, T«vy 
earboiMced, «nd (destined for tfce forauition of bile.f 

^#M. ^Hbe vMmale tvtmiksof the la^e^teals, arising, like 
the other lymphatics, from the eombifyalioin of a great 
nunaibei* «f small twigs^ "^^^ ^^^ ^ r^ceptaculum or 
^ktetma thylif^^J&ae apipe?(ation by ^hich '^ lourver and 
lairgco' part^ the th&raok or I^&cm^uistian Ait^ 4b didtifi- 
guished. 

— — ^n^aiap^^^^ ■ M m I I fi ■ IIP » ■ ■■»■ m ^ ■! » yi » ■ ■ ,f I ■■> I |i^ ifi^ '» 

• Wwneir and FcJHcr, ^. c. p. !•«, sq. 

t ITherc is ^ beeratiful •expeiimient, which eeenis^ at first sifjht, fe 

favor the existence of these secret passages, and for which I mb iii^ 
dfthtfid to the enuaent L. M. A. Caldani. In a lan)^ 4>r -kid, lifter 
hearty feeding, a ligature is placed upon the vein -corresponding widi 
our left subclavian, and another, particularly tight, upon the mesen^ 
tery, at its origin near the lumbar vertclbrae. The lacteals and lyippha*- 
ties, between the figatnres, become very evident ; and likewise tiielym, 
phttties «0eendi«g(r9m >tliehifid legs. At first, ihe laeteacls between 
4ke intealuies «Bd constricted meaentary cwell, but they sooa cidMlie 
aad 4isi^pear. 

But this singular phenomenon appears lo me not owit^ so^aacb to 
any clandestine passages for the chyle^ jis to a retrograde motion of tW 
chyle into the intestines ; the valves, undex these circiunstances^ not 
flllerrng sofficienft oppoMtion. Vide B. N. Gettl. Schregcr^s ^agmnUu 
jltnai^nneB^ Phymiegiea. Fasc. i. Lips. 1791»4to.p.'S6. 

Flor. Caldani, in his Riflessioni sopra alcuni punii di nn nuovo sis* 
iema de* vasi assorhenti, 5cc. Padua. 1792. 8vo. p. 58. 

And his uncle, commended above, L. M. A. <Cfikkiu» in his OMn« 
mentary Jto be found itt ihe Mfmmie iMe nelP jiead, H ihtdifva, 

X Sheldon, 1. c. Tab. v. 



489* This duet is^ a membranoni -caiia), sleiider, ttrong, 
4Mr ks6 tortuoui, subject to gi'eat varietieB in in 
course M»d diviskm^t destitute of muficnlar fibre wevd 
vMrres, «nd posdemmg here m\i there Talves. At labaat 
-die lowest cervical Tartebra^ after passitii^ the sabclaviim 
vein, it turM back agaisi;:}: amd t$ inserted imo it, beiifrg 
-temiiAied widi a {peculiar valve at the point of tnseition. 

430. Tl>e motion ^of rbe chyle Uiroughout ks course js 
to be ascribed to the contractility &( its oontaining ^vcesels, 
to tlieir falT^K, aod the v)«-a*^n|ie. 

4S1. The use irf* the valve phtced at the opening of the 
ithomcic docty is pixybably not so aiuch to prevent the 
influx of blood, as to ntodtfy the entrance of the dhyle 
ittto ttie veifi,«<^o cause it to enter by dnops. 

By tiMs coirtrivanoe, siich a portion of fresh chyle canned 
iicvie access to the b\ooA as would stimvlate tlie cavities 
4)f the heart too violeRtlyy and be itaperfectiy and diflSU 
eultly assimilated ; for fresli chyle consists of very hete- 
rogeneous elements, brought not only from tlie fvimtt 
^im by tlie lacteals, but from every part of the body by 
ihe lywfiiiatics. 

49til. These ij/mphatiafi^ which constitate tlic third pait 



• See Haller's Ohscrvutiones de ductu thoracico in iheatro Got- 
iingensifactof. Getting. 1741, 4to. 

B. S. Atbinus* Tabula vath chynferi, L. B. 17^7, large foUo. Mm- 
csgni. tab. xix. 

•t v^ J. C Bolirs via httiBt c h, Airtoria nwturaiiB, Begioai. 
1741, 4to. 

Sommering in the Commentat, Soc, Scieni. GoiHngens, T. xlii. p. i!i. 

I V. Haller's Opera MinQrfi, VM. t. Tab. lul. 

§ Consult among others already and hereafter qaotftd. J. F. Meclcel, 
l)r vasis fympkaticis gimidvii$^u€ confhha^, fisroi. 17^7* 4to. And 
the celebrated Al. Monro, fiUus, De venit li/mpha4ins uakfuiuis^ ib* 
at the same time. Svo. 
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of the absorbent system, and resemble the lacteals io 
structure and function, are much more, and perhaps, in- 
deed, universally, diffused.* They arise principally from 
the mucous web, which we therefore called the grand 
bond of connection between the sanguiferous and absorb- 
ing system (27) ; but in great numbers likewise from the 
external common integuments, from the fauces and oeso- 
phagus (330), the pleura and peritonaeum, and from the 
thoracic and abdominal viscera.t 

433. Their origin is similar to that of the lacteals in 
the intestines, so that the- radicle of each lymphatic ab- 
sorbs the fluid from the neighbouring cellular membrane, 
as from its territory, and propels it onwards. 

434. The lymphatics have double valves, net more or 
less thickly in different parts; they all enter conglobate 
glands ; those which are contiguous to each other, anas- 
tomose here and there; and those found on the surface 
of certain viscera, as the lungs, liver, 8cc. form a most 
beautiful network. 

435. Besides other assistances to their functions, evi- 
dent from what has already been said, no inconsiderable 
assistance is derived from the combination of great strength 
with thinness in their coats, by which they are enabled to 
support a heavy column of quicksilver. In the limbs, 
especially, the motion of the muscles pressing them on 
every side, is highly useful in increasing their power. 

436. But their principal action, by which they take up 
fluids more or less rapidly, eagerly absorbing some^ and 



• W. Hunter's Medical Commeniaries, P. i. p. 5. sq. 
f MascagDi, Tab. i. ii. iii. 

T. Gottl. Haasc, De vash cuiis ti inhsiinorum absorbentibus, dec. 
Lips. 1786; foL tab. i. 
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absolutely rejecting others,* depends upon the peculiar 
modification of their vitality, and is ascribed by the very 
acute Brugmans to a certain vita propria. (42)t 

457. The far greater part of these lymphatics terminate 
in the thoracic duct ; except, however, those of the right 
arm, the right side of the neck, the right lung, and the 
right portion of the diaphragm and liver, which terminate 
in the subclavian vein of the same side. 

438. From the universal existence of the lymphatics, 
and especially from the great numbers on the surface, 
capable of absorbing fluids from without, the heteroge- 
neous nature of the lymph must be obvious ; and this is 
further proved by accurately examining it in different 
parts of a subject ; v. c. that contained in the hepatic 
or splenic lymphatics is perfectly different from that in 
the uterine. 

.439. We will enumerate the principal fluids which are 
continually absorbed during health, to say nothing of 
many different kinds of substances taken up during dis- 
ease. There is, besides the chyle separated from the 
faeces in the small intestines, the halitus of the cavities 
properly so called, especially that of the fauces and the 
whole mucous web, the fat, the more watery part of thpse 
secreted fluids which are retained for some time in their 



• On this remarkable difference coftsuh T. Fr. Lucr. Albrecht's 
(kmmentatio (honoured with the Royal Prize) in qua proponilur re* 
sensus eoram aiimentor, et medicaminum guibus sive tubo alimeniario 
sint ingesfa, sive communibus cwpons integumentis appUcata, in* 
greisus in sy sterna vasor. sanguifer, aut concessus a nafura, autne* 
gains sit, Gotting. I8O6, 4to. 

t Conr. Ger. OntyJ. (Prjcsi.^eate Seb. Jist. Brugnars) De Cama 
absorptionis per vasa lymphatica% Lug. Bat. 179d« 8vo* p. 45. 



^011 09 TUB AWf^OmsmUt VB«#SUI. 

dtteU^ V. o« of the milk^ semei^ bU^ 8Ce. aiiid moe laiftll 
pankui Qf thd fltidft ia coataci w iih tbe surface** 

440. Tht 9oUcU, a&er perfocaiwrg theur fmfOit iu dis 
•eoncHDo^y^ insenaibly »eUl awa; and are absevbed, m is 
l^flHled. by the abaorp4ton of the grcates pat t of the thyima 
gJUuid durifig infttficy, of the fooU of tbeficsl tectb^andiof 
the alveoU afler the second teeth have fallen oai* The 
constant change of the whole osaeotts system,, ariabi^ 
fKoiSi the inseAsible renovation of the boay uiattef, of 
whidfi we have ti:eated elsewhere professedl'yit mfty dlsor 
be adduced • 

441. It is therefore evkdent^ since so great a varieltjr o£ 
mattes is absorbed^ and at the same time nothisg crade 
Of imptoper allowed to entei the loAacAf. that these is a 
necessity (or some peculiar mediain foe previowly sab* 
acting and assimilating the various substances. 

44£. It appears to be the cliief ofiice of the amgUbmte 
glattdsp which constitu^te the last part of the ahsodieDt 
system, W pcevent the tU effects, apoo she heait,. of the 
improper admixture of crude floid % with the Uood, by 



'^mm^m^mmmmmi^'mai^^m^ ■■ I — «■— ni»i^|i*i»*i»m»tii»^»— r— >^^4^ 



• CbiTsuFt amotig othersj, Varhsr, Lud. Bfrtra's Anatripsolbgia, fburdi 
elt^«Ki. Pap. }7Ddv VI voK 9to. A. J. Chifesiien^ Efe lmm§tlmde m0Nh 
%#»«. McfMlfpelL 18Q3. avw. 

t Decade 1. of my collection of the crania of different nations, p. S7. 

X If we consider the wioding course which nature has provided for 
the purpose of changing and assimilating the absorbed fluids previously 
tx> tfteir atfrnhttttre witih the bleed ; ancf, on the other hand, the <lreadTuI 
symptmm^ strob a» |Nif|)frftiion, e(mvul9ion», &e. whkfr «ti9cie upoirtK€ 
antf^eiai inftmtm ef ft immite portion of atiy miM fkiid inH> the hlood, 
iv^shffll he llRorfmghty convincH that tro- absrorptioii- of heterogenecmf 
(tM Ifeike* place by fhe vetnt, exeepf'mg (ktti of Mr bfw>d ihelf (f . r. hs 
the erection of some psrts, in the placentir, Src.)> and (hat thosr aK» 
serplieiM which Hl»lf(» efRkavoiirs to prove t« be areompibhed by the 
veins, do resllji tokt pfcuw by flieiW» ef llie ^fvpftattir syMm. IH e. k. 
Fund. V. i. p. 281 & seq. 
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assimilating the va^ous fluids, particularly those absorbed 
by the skin, more and more to an animal nature, by re- 
tarding their motion, and perhaps also by superadding to 
them some fresh secreted fluid. (A) 

443. As to the rest of those glands dispersed generally 
through the body, and aggregated here and there, as in 
the groin and axillae, they are perfectly similar to those 
found in the mesenteij^ consisting, like them, in a great 
measure, of convoluted absorbent vessels, supplied with 
imiiieBs« nnmbei of biood reuek, aisd liable ta the 



NOTB. 



(A) Alcbougb some albiin»en i» discovered actoaUy in 
Hie d'aodenwu'r »nd some ftbrin in the first lacteats,. the 
eh jle is^ found to eont&in more fuid moreof these suiwtanoo^ 
in proportion to its progress towards the left subdoviao 
vein. The chyle contains a certain fatty matter^ which is- 
considered as imcipieni alfmmen, and in proportion as tdiis 
decreases, does the qunntity of fibrin and albamen in* 
crease. Aim^h sf Mtd. md Stfrgtry. Wei. i. jv. 144. 



• Nuck'& Adenographia Curiosa. L. B. I696, 8vo» 
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SECT. XXX. 




OF SANGUIFICATION. 

444. There is scaroely occasion to remark that we 
employ the term Sanguification to denote the assimilation 
of the chyle to the bloody and the successive reparation, 
by means of the former^ of the successive loss sustained 
by the latter. 

445. The division of all our fluids into three classes 
(45)| crudZf sanguifieous and secreted, turns upon this ; that 
the middle class contains the stream of the vital fluid it« 
selfy from which the numerous secreted fluids are perpe- 
tually withdrawn, and to which, on the other hand, there 
is a constant afilux of chyle and lymph from the absorb- 
ent system. 

446. But since the blood is a peculiar fluid, sui generis, 
without its fellow in nature, various assistances and media 
are evidently requisite to subact and assimilate the he- 
terogeneous and foreign fluids which pass to it from the 
thoracic duct. 

447. This is, in the first place, especially in the mesen- 
teric and other conglobate glands, favoured by those wind- 
ings, mentioned formerly, of the lacteals and lymphatics, 
which are, at the same time, gradually more impregnated* 
as it were, with an animal nature. 

448. We must also take into consideration, that a great 
part of the lymph which enters the left subclavian after its 
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admixture with the intestinal chyle in the thoracic duct, 
has been derived from the substance of the viscera and 
other soft parts, formerly secreted from the blood, and, 
therefore, already imbued with an animal nature, and 
easily, without doubt, again miscible with the mass of 
blood, to which it does but return. 

449* Something is contributed by the slow and almost 
stillatitious manner in which the chyle drops into the 
blood through the last valve of the thoracic duct, these 
very minute portions becoming the more intimately com- 
bined with the blood. 

450. The heart, too, by means of the remarkable papil- 
lary muscles of the ventricles, agitates and mingles the 
blood just impregnated with fresh chyle. 

451. The great importance of the lungs which receive 
the blood immediatcl v after its addition of fresh chvie, and 
also of respiration, in the business of assimilation,* will be 
evident on considering the extraordinary vascularity of 
those organs (14), and their constant and regular motion. 

452. The remaining part of sanguification is accom 
plished by the general circulation and the powers which 
assist it, particularly by muscular motion, &c. 

453. Although so many means are provided for the 
combination of the chyle with the blood, and although the 
constituents of the chyle somewhat resemble those of this 
fluid; nevertheless, it is commonly asserted, that many 
hours are required for the complete change of the colour 



* Especially, according to the opinion of Cuvier, in the conversion 
of the chyle into the lymphatic or fibrous part of the blood. Le^ns 
d^ Anatomic Comparie, T. i. p. 91. T. iv. p. 304. Thomson's System 
of Chemistry, V. iv. p. 497. Bostock's work, recommended above, in 
the chapter on Respiration* 

» t 
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Q» MJ^C^l^llliPATI^)^, 



t;hAt QhjlQ is i^equ^tl jr $e!fiiii in 1)1qq4 dmwn mm; kiowi 
tfJ^nt 4ig?»tioi^, i 9iyfi^el? b^ve wtn^ssed M^ ^jffmiffMm 
in qi^$es wbeie ^e blood top ^vid^i^liy bor^ aa* i^fttn** 
matory disposition^ to qse a eaipmQQ pbrase ; bv( I Wl 
pei»ua^ &&t Bto ipler^cQ cfusi be hf^pk^ dmjR^n^ i|i re- 
gl^rd t^ tb^ be^dtby sme, wbich alone u ^^ ^e«t. of 
pbyjiiQkgy- 



QB KVTiUTiaii. 84S 



SECT. XXXI. 



OF>NUTlirPION. 

454; Bbsidxs the functioa of the bloodi fonMrljr ift* 
vestigated<««^f distributing oxygen thfougb tW syeUm 
ami remoTing carbott, its prinoipal use i% t» aiflbrd nourudi* 
ment to the body in general, and to the secreting organ 
the peculiar fluids which they possess tlie power of deriv- 
ing from it. Nutiitiou shall be first examined. 

456. NutrithM is the grandest gift of natarei aad 
the common aiad highest (M-erogative o£ tlie aiiiioal and 
vegetable kingdoms, by which these, beyond all measure^ 
surpass, even at first sight, all human machines and auto- 
mats. Upon these no artist can bestow the faculty, not to 
say of increasing and of coming to perfection, but even 
of existing independently and repairing the incesttaiH 
losses incurred from friction.** 

456. ,By the nutritive faculty of th^ body, ita greatest 
tuid most admii'able functiQu$ ave performed; by it we 
grow fro«i the first of ow fermatioii and axrive at xa»vh 
hood ; and by it are renoedied the de.9truc4ioi» and co»- 



TW^P1W<l I <■ ! <W*^^— >— i^l^— W— Ti^— ■^■^T'T-*— ■ 



* " NutritioB». in (m%, «|>pear& to fa^ a contiaued gjmecalioa/' ac- 
cording to the oki obse^vatioa o^ tkf very iQgjtmAU^ £at> Sfif. blft w«rk, 
already recominea4fd» (890 note.) 
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sumption which incessantly occur in our system during 
life* 

457. Respecting the nature of this consumption, it has 
been greatly disputed, whether it affects the solids,1- or 
whether, according to some very abute writers, J these, 
when once formed and perfected, remain invariably en- 
tire. 

458. There can be no doubt that some of the similar 
solids, V. c. the epidermis and nails, are gradually de- 
stroyed and renewed; and the same is proved respecting 
even the bones, by the well known experiment of dying 
them with madder root ; (A) and by the frequently re- 
markable attenuation of the flat bones, especially of the 
skull, from defective nutrition in old age.§ 

439* If I am not mistaken, those solid parts undergo 
this successive change, which possess the reproductive 
po2»€r,^an extraordinary faculty, by which not only the 
natural loss of particles, but even the accidental removal 
of considerable parts, from external injuries, is repaired 



* Th. Young De corporis kumani viribus conservairtahus. Got- 
ting. 1796^ 8vo. 

Fl. J. Van Maanen sui ipskis humana sui ipsius Conservatrice 
ac medicatrice, Harderv. 1801, 8vo. 

+ See the celebrated V. J. BernouiIIi*s Diss, de nutrit, Groning. 
1669, 4to. He estimates the continual, though insensible, loss and 
reparation of the solids so high, that the whole body may be said to be 
destroyied and renewed every three years. 

X See J. Chr. Kemme. Beurtheilung eines Beweises vor die imrna* 
terialiiai, der seele aus der medicin, Halle. 1776, 8vo. 

And his Zwei/el und erinnerungen wider die lehre der aerzU 
von der Em&hrung derfesten theile. Ibid. 1778, 8vo. 

§ Respecting this mutability of the bones, I have spoken at length 
in my osteological work, ed. 2, p. 26, and elsewhere. 
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and perfecdy supplied, as the bones* and a few other 
parts sufficiently demonstrate. 

460. On the other hand, I have been led by many ex* 
periments to the conclusion, that this genuine reproductive 
power appears completely bestowed upon no similar parts 
which possess any other vital powerhesidesco^TKACTihiTYg 
i. e. irritability f sensibility, or a vita propria.f 

461. In these parts, therefore, whose vital powers are 
of an higher order, the parenchyma constituting their base, 
appears permanent, and is liable to this change only,-— 
that the interstices of the fibres and parenchyma, while 
nutrition is vigorous, are constantly full of nutrient animal 
gelatine ; but, when nutrition languishes, are deprived of 
their gelatine, collapse, and consequently become thin. 

462* For as the plastic lymph, the importance of which 
has been frequently mentioned, is readily converted into 
cellular membrane, so it appears to constitute the principal 
material of the body, and, as it were, the animal gluten, 
which is nourished by its means. 



* Consult among others G. L. Koeler*s Experimenta circa regene^ 
raiionem ossium. Gotting. 1786, 8vo. 

Alex. Herm. Macdonald, De necrosi et callo, Edinb. 1799> 8vo. 

f That the corium is not really reproduced, is probable, not only 
from its perpetual cicatrices (for some contend that the matter o£ iYiOit. 
docs not continue, but their form only, \vhich is preserved by a per- 
petual apposition of fresh particles in the room of the decayed and ab- 
sorbed), but much more by the lines and figures which are made upon 
the skin by the singular art of pricking it with a needle, (a process 
denoQ^inated in the barbarous language of the Otaheiteans tatooing) 
and imparting to the corium a blue or red colour, as permanent as the 
cicatriculs, by means of charcoal powder, ashes, soot, the juices of 
plants, or galls ; on the other hand, the red hue imparted to the bones, 
by means of madder, quickly disappears, as these parts undei^o a con- 
titiual renovation. 



M6 or *fi&»iitn.oir. 

468. Bating the gtxmth of the body, pe(!iuliar po^ren 
are exerted, by which the lymph deposited in the celitikif 
. ffi^nbratie by the blood vessels is properly distributed and 
ifftimiitely assimilated to the substance of each orgati, tic. 
f*his is i^femblfe, both to tht& laws of affinity, by whkh 
paf rides attract, and, as it were, appropriate others which 
are similar and related to t!bem«s^lves ; and to the nistrs 
fbrrmativua, which we ^ball enlarge upon hereafter, Aiid to 
^Ynch tht; propa* application ^f ahapi^tesft dl<imeiltary 
matt^, and 'm modification to paitfcular Ibrsus, m^m, bt 
a^t^ibed. 

<^9l. To both these powers, we conceive, must be >pani* 
eUlaifly attributed the autrition of suc^ similar parta m 
are iiot sUp^Ked wiA blood ; hot are, ttevorthetess, M^fiivt 
gevterated by a most powerftil and mfallible tiisuis, ^gnw, 
are myutislied, und, if destroyed by aecidieHt, are veiy 
euttily reproduced i* such are iht aaifs, hairs^ 8tc. 

^5« As l9tis appeal's to be the «rue account ef nalriftidli 
in general, so, on the otlier hand, it evidently ^as g t wt 
varieties of ttegree and Icind, especially wliere, A*om the 
iMNfe<N*le6s4ax«pposkiM of the nutritious maUer, ihe 
structure of the similar parts is move or less dense, asd 
the speciifrc weight t)f die ivhote body more orlessoon- 
siderable.t In this respect, not only inflividirals, but whole 



ii I mIiKm m\ >m ■iii< i ■■ »i I t^mmm^m^imm^ 



'Ot GtiftAud. tSfm sur ia miiHthn ^im a ^btmu 'l*<afWMtk, iK 
Brt^, 5. P. lfmi9^,im'fiiissaiaesuKi«ttt (ia fliesajtm school) 'iaM 

t J. Robertson. On the specific gravity qf Hviftg mm, hi 'Hie 
Pkilos. Trans, Vol. L. P. i. p. 30, aq. 
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nations differ from each other. The Jakats and Burats, 
who are remarkable for the lightness of their bodies, are a 
sufficient example of this. 



NOTE. 



(A) The rednefs imparled to the bones by feeding 
animals with madder, does not prove that the matter of 
the bones is constantly changing; because the opinion 
thai the tnadder unites with the phosphate of Hnle in the 
blood, and thus reddens all (he bony matter subsequently 
d^pbdited, is (erroneous. Mr. Gibson proved, by numerous 
experiments, that the serum has a stronger affinity thsah 
the phosphate of hme for madder. The s6rum bieihg 
charged with madder, the phosphate of lime of the bones, 
iQteady formed, seizes the superabundant madder and be- 
tbttiesi rfed. If the nladdcr h no longer giVen to the 
animal, as it is continually passing off with the e*crtliote, 
the i3tJt)nger attraction of (he serum draws it from the 
bdtieis, and they re-acquife their whiteness. Mnnche^tt 
Memoir Sy vol. i. 
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SECT. XXXIL 



OF THE SECRETIONS IN GENERAL. 

460. Besides the nutritious fluids, others of various 
descriptions are produced from the blood by means of 
secretion, which Haller, no less than his predecessors, with 
truth and regret declared to be among the most obscure 
parts of physiology.* 

467; The secreted fluids on the one hand differ so con- 
siderably among themselves, and on the other, have so 
many points of resemblance, that their classification can- 
not but be extremely arbitrary. If we arrange them ac- 
cording to the degree of difference between them and the 
blood from which they are formed, they will stand in the 
following order : "^ 

First, the milk, which may be in some degree considered 
as chyle reproduced, and appears formed by the most sim- 
ple process from the blood newly supplied with chyle. 

Next, the aqueous fluids, as they are commonly deno- 
minated from their limpid tenuity, although the greater 
part differ importantly from water in the nature of their 



* V. Fouquet on Secretiob« in the Encyclopedical Lexicon of Paris. 
T, xiv. 
Fr. L. Kreysig De secretiorihus. Spec. i. ii. Lips. 1794, sq. 4to. 
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constituents, and especially in the proportion of albumen : 
such are the humours of the eye, the tears, in all proba- 
bility the vapour contained in the cellular interstices and 
the cavities of the abdomen and thorax ; nearly similar, 
also, is the fluid of the pericardium and of the ventricles 
of the brain* 

The liquor amnii of pregnancy, and the urine remarkable 
for the peculiar nature and mixture of its proper consti- 
tuents, are generally 'enumerated among these. 

The salivary fluidSf concerned in mastication^ digestion, 
and chylification, appear more elaborated. 

Next the mucous, which line the cavities of most of the 
organs performing the natural and genital functions, and 
likewise the tract of the nostrils, larynx, and trachea. 

The mucus within the eye, and under the epidermis, is 
nearly similar. 

In the same class may be included the cerumen of the 
ears, the unguent of the Meibomian glands, and of the 
joints, and, perhaps, the nameless fluid poured forth into 
the vagina during the venereal oestrum. 

The adipose are, besides the common fat, the medulla 
of the bones and grease of the skin. 
' Related to these are the secretion of the corona glandis 
under the preputium, and of the external female genitals. 

The truly serous, or albuminous, are the fluid of the 
ovarian vesicles of De Graaf; and the liquor of the 
prostate. 

The semen virile and the bile are each sui generis. 

468. It is obvious that so great a variety of secreted 
fluids cannot be secreted from the mass of blood in the 
same way, nor by similar orgaixi^. Their chief distinction 
is the simplicity or complexity of their preparation. 

469* The most simple mode of secretion is diapedesis, 



et tmn^st^ation ; Which vi the cWe y^iih the fet ^hfl thfe 

il70. Sedt^tlon by ^dfiHsf is niore com)>}icMdd. Such 
i» <x>h9idfei*ed the sWretion eVen by follicliefi and ciypHfe 
fenlicl; ▼. c. ih isome plirts of Ite eorium, the ftttN^y iaHl 
aspera arteria, and denominated the most simp^-j^l^nA^i 

VrbpittVy spfettkiftg, Ihe v69^jgiomeratt (as they life cKlled 
16 distinguish them {torn thi^ lyHiphHtic cotigkMMate) ath 
the only tru^ iwftci'eting org^bs ; stHih as the 8iftli>rliry -aftd 
kdtrymial ^fohd^, Ihe f^dtH^r^as ietnd bteast^. ^ey ^re 
provided with dn «*<5retory duet ^^cefniiig iittM^int^ 
fix^fai the lafge lobes Wliich lire CoDiipdiied bf ofters, 
itt^U^, ^d sb it)tri<^t^ hi their i^tnYcture, «s to have b^eh 
the 90utte of warm dh^ul^ iti ihi^ ^sehobls t>f tti^iefhis. 



* ■■ > i WW tifcji^aiMW 



* Physiologists have given different explanations of this node of 
secretion. Some assert that every fluid is formed by passing merely 
through inorganic pores From the blood : others alto^iher deny the 
existence of these poises. 1 think liAubh of this is a vdrbial dispute. For, 
^ the ^6iie hand, I tahtidt imagine hoW iftorgaftic ptrrtB teati bt kop- 
posed to exist in an organiwd body^ %r we ^tt lioi speaking •T tilt 
eMntn^ iotefsti^es of ihatter, in physics denemiaated poreis; and I. am 
persuaded that eveiy opening in organized bodies is of an oi|^Bie ii»> 
ture, and possesses vital powers exactly correspondent. On the ether 
hand, these openings or pores in the coats of the vessels, are evidently 
ItiiTe diftereht in funclioh front) the cylindrical duels, through wliich 
fluids are said to percolate in conglomerate glands and secretitigv&tAMit 
for this ^rcohvtiohdtspfcads hMs^a the Jbtm bf lh% &rgMk thaabb its 
tkal powtrs, 

Vid. Schreger*s Fragmenia. 

P. Ltqpi's ^ooa per foros inorganic»s secrcii^num ihearia tffu* 
tata, &c. ttomx, 1793, ii. Vol'. 8V0. 

Kreyslgf^ ip^'ciMefi «^ci<il^um, formerly meatiohed. 

y '^Hii* 'iftnoy, \Jit xrntnluHxt 9tcf^fhoit» iJdtld. 1775, ovb. 



Mrfpighi* -eondiclerea Ae ttiilmry giobul^s^ which ar^ 
easily discoverafcle in most gkiiwfe, as acini ihtierMMy 
<^clml«ed. fluyseh, on the contrary, cofttcndied thtit 
tlie^ ftfippoi^ hollow afeitii were nothing mbre than 
giMierukfs -ef blood ve39efe,*-**an c^nion far more con* 
dst^fft with microscopical observation and the eflfects of 
iliinfMIe injection. 

4!ri . The s!tttct«re of somie secreting organs, espmdiy 
of the liver and kidnies, the latter of which strikitigly 
e^Aibit the gloitiemles of Rtiysch or thfe acitii of Mal- 
{Mgbi, are tiot, excepting in their pecuKiar pai^enchytafa, 
Vtry dissimilar froiii this structure, tad indefedthrbwt50h* 
siderable light upon the question. On the oiittsr puit ttf 
IhiM^, ^mall twigs arise fnom the sides of ibe capiifetry 
IHtiiMes a^ run into vascular ^loinerules, hanging lik« 
gfiWttUles ^ fro^ Maiks; from thesis arterial gton^rutes 
*J»riftg "^ery teimite colourtess 'Secreting v^sds, trtiols^ 
^a^ firom the ^ktretnities of art^ies, WdS3 formierly isiK 
iiBtif&A to <9^) ; atid t!te radicles of vein^ into which tht 
aipleries arfe continue, and which convey bfeck into the 
venous trunks the i^emainihg blood d^eprivied of the Ire*- 

ctl^tidd^uid.t 

4712. Tb^ organisation of some other ^^fieiitig p^ytB il 
wMefitly peeulkr, v. c^ of thie f^ste«, which are ^mp<y^ 
<lf VHbry long and numerous Vt^sddte, doi^ly Oompfeifeted, 

47S. That th^ diirei-etit naluiie 'of thife ^ecret^d fluids 
depends not so much on the size and external form of th^ 



^ in wrnks repeatedly (jaolied, «id alsd in his Diss, 4e ^gianduU^ 
^^isgMatis. Load. i6d9> 4«o. 

^ fidt dniRuk vspeeiaHy his Opera Posthuma, ib. »607. M «^ :pi2bk 
lished likewise elsewhere. 

t AI. Schumlansky De structa renum. Argent. 1782, 4to. tab. ii. 
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secreting organs as upon their interior structure and cor* 
responding vital powers, is rendered probable by the 
example of many of our fluids, which, although secreted 
by organs at first sight very different from each other, 
have considerable resemblance to each other in nature ; 
V. c. the saliva and gastric juice. And comparative 
anatomy teaches us, that the same fluids are formed by 
organs very different in external appearance, in different 
animals.* , 

474. We shall now investigate the causes why par- 
ticular fluids are found in particular organs, — the most 
diflicult part of the doctrine of secretion, and still open to 
many doubts. 

475. There can be no question that the absolute cause 
of the variety of secretions is referrible to the intimate 
nature of the secreting organ. This depends, in the con- 
glomerate glands and secreting viscera especially, both 
upon the direction and distribution of the secreting blood 
vessels, and upon the peculiar parenchyma of each secret- 
ing organ, in some instances distinguishable at first sight 
from the substance of every other part (20). 

476. It is likewise probable, and indisputable argu- 
i&ents in favour of the opinion have been continually af- 
forded in the course of this work, that secreting organs 
have not only a peculiar parenchyma, but a vita propria, 
viz. a singular species of vitality distinct from the com- 
mon vital powers of contractility, irritability, and sensi- 
bility. 

* Compare, for instance, the form of the kidnies in mammalia with 
the true conglomerate glands which supply their place in birds ; or the 
pancreas of warm-blooded animals with the pyloric appendices, which* 
although varying in appearance, in different fish secrete a fluid rery 
similar to the pancreatic. 
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477. The absorbent system seems of much importance 
in the business of secretion. In every secreting organ, it 
absorbs and conveys to the blood a fluid which is, as it 
were, contaminated by the secretion of the part : v. c. a 
bilious fluid in the liver; a spermatic in the testes. 
A constant circle would, therefore, appear to exist in the 
secretory system, so that the elements of the secretions 
are incessantly carried to the blood from the secreting or- 
gans, and when they have returned to the organs are the 
more easily attracted by a species of affinity, and draw 
with them those parts of the blood whose nature is re- 
lated to their own. 

478. The blood from which some secretions are pro- 
duced, is endowed with peculiar qualities. The bile, for 
example, is derived from blood which contains an abund- 
ance of carbonaceous element. 

479- We omit other assistances afforded to certain 
secretions ; v. c. congestion and derivation, so striking in 
the secretion of milk, &c. 

480. There is this difference between the diflFerent fluids 
secreted by the organs and powers now described,^that 
some pass to the place of their destination immediately, 
while others are deposited in receptacles, and detained 
there for some length of time, becoming more perfect 
previously to their excretion. The milk in its ducts, the 
urine, bile, and semen in their respective bladders, and 
the serum contained in the vesicles of De Graaf, are 
examples of this. (A) 



NOTES. 

(A) '♦ There are two classes of secreted fluidi^, viz. the 
secretions^ properly so called, or the fluids intended to. 
fulfil some ulterior purpose in the animal economy, and 
the excretions, which are directly discharged from the 
body. The fluids of the former class are all alkaline^^ and 
of the latter all acid. Tlie excretions are the urine^ the 
perspired fluids and the milk. All the other fluids appear 
to belong to the former class. 

'^ The alkaline secreted fluids may be divided into two 
very distinct species. The former of these contdns the 
same quantity of water as the blood, so that the change 
induced by the nervous influence, seems to be confined to 
that of altering the chemical form of the albuminous ma- 
terials,* without affecting their relative proportion to the 
water and other substances dissolved in the blood. The 
bile, spermatic fluid, &c. are of this kind. The latter 
species consists of fluids, in which the influence of the 
nervous system has separated a large portion of the albu- 
minous matter, and left the remaining liquid propor- 
tionally watery. The saliva, the humours of the eye, and 
the eff*used serum of membranes, are of this species, and 
in these the quantity of salts, and in general also of alkali, 
is the same as in the blood. 

" The influence of the chemical agent of secretion is, 
therefore, chiefly spent upon the albuminous materials of 
the blood, which seems to be the source of every substance 
that peculiarly characterises each secretion, each of which 



• This appellation Berzelius gives to the fibrin, albumen, and co« 
louring matter of the blood. 



i« m gmvn$f and ia iia piioeipal ^ooaiitueiil, All die 
«k4i^ f^itft of tho %rei^ioa smiq to be rathfe «QQid wMd^ 
Md to be Ibimd ihem oiil^i beoauae tbey wcf# cQlilAi|M4 
ip ^ blood out qS wbicb tbe seoftiioa w«a formed* 
Tbtrefore, id eieaminiBg the aeoieied fluids^ tbe ebkf 
adtfiBtian should be pud to. due peeulier natter ef the 
fluid, which varies iiv all* Tbia matter sometuneft feteiaa 
•ooie of t)ie piroperties of albuoieii^ at ether tinies^ none ; 
•ad hence aa acourate analyttis, shewieg the quentit^r wA 
nature el this peculiar matter^ ia above ail tio be deaired* 

^^ If the several seeretions be supposed to be deprived of 
liieir peculiar matter and the reinaiadera analysed), the 
seme residue would be found from them all, wbkh also 
would' be identical with the fluid sepatatod fix)m the 
serum after its coagutation* Tbu& we should findi firaii e 
portion soluble in alcohol, consisling of die muriates of 
potaah and soda, lactate of soda, and of an exti*ecdve 
animal substance, precipitable by tannin ; and secondly^ 
of a portion soluble only in water, oontaiaing. soda (which 
acquires carbonic acid by evaporation, and ia separable 
by acetic acid and alcohol) and another animal substanqe^ 
not ttxtiact, precipitahle from its solution in cold watef, 
both by lannin and muriate of mercury. Sometimes e 
vestige of phosphate of soda will also be detected. 

" The excretions are of a more compound nature. They 
all contain a free acid, which is termed lactic, and in the 
urine this is mixed with the uric acid. Urine seems to 
contain only a single peculiar characteristic matter; but 
milk has as many as three, viz. butter, curd, and sugar of 
milk, which, however, seem to be produced by different 
organs that mingle their fluids in the same receptacle. 
The perspired fluid appears to have no peculiar matter, 
but to be a very watery liquid, with hardly a vestige of 
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the albumen of the blood, and, in short, is the same as the 
other excretory fluids would be when deprived of their 
peculiar matter. If we suppose this matter taken away 
from those excretions which possess it, the remaining 
fluid will be found to have properties very different from 
the fluid part of the secretions, when equally freed from 
their peculiar matter. That of the excretions is acid, con- 
tains earthy phosphates, and when evaporated, leaves a 
much larger residue than the fluid of the secretions. This 
residue is yellowish-brown, of the consistence of. syrup, 
with an unpleasant sharp saline taste of the salts that it 
contains. It reddens litmus, is most soluble in alcohol, 
and this spirituous solution contains the muriates of the 
blood, together with free lactic acid, much lactate of soda 
(the soda being the free alkali of the blood, neutralized 
by this acid), and the extractive matter, which always ac* 
companies this neutral salt. The part insoluble in alcohol 
contains a distinguishable quantity of phosphate of soda, 
a little of a similar animal matter to that found in the 
secretions, and also the earthy phosphates which were 
held in solution by the lactic acid, and were precipitated 
by the action of the alcohol. The urine possesses also a 
number of other substances, which will be specified when 
describing this excretion in particular." 



♦ General Views of the Composition of Animal Fluids, by J. Ber- 
zelius, M. D. Medico'Chirurgic, Trans, Vol. iii. p. 234. 
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SECT. XXXIIL 



OF THE FAT. 

481. Of most of the secreted fluids, a concise and con- 
nected view of which was given in the last section, distinct 
mention has been made in its proper place : ihe rest shall 
be described as opportunity may permit. Two remain, 
which cannot be discussed in a more proper place than 
the present, — at the close of our inquiry into the natural 
functions. The one, — the fat, is a part of the system (4) ; 
the other, — the urine, is excrementitious. Each shall be 
separately examined. 

482. The fat^ is an oily fluid, very similar in its general 
character to vegetable oils,t bland, inodorous, lighter than 
water; containing, besides the two elements common to 
water, the oils just mentioned, and to wax, viz. carbon 
and hydrogen, sebacic acid,;}: which is pretty similar to 
the benzoic. 



* W. Xav. Jansen's Pinguedinis Animalis Consideraiio Pfiysiologica 
et Paihologica, JjUgd. Bat. 1784, 8vo. 

t J. D. Braudis' Comm* (rewarded with the Royal Prize) de oleor, 
unguinosor. naiura. Gotting. 1785, 4to. p. 13. 

X Joach. J. Ilhadcs Dc Jcrro sangtwiis hum. aliisgue liquidis 
animalium. ibid. 17o3, 4to. ch. 4. 

Dav. H. Knapc (Praeside Segncro) De acido pinguedinis animalis, 
ibid. 1754, 4to. 

Laur. Crell. Chemisches Journal, 1778 P. i. p. 102. 

» t 
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483. When secreted from the blood and deposited ia 
the mucous tela, it exists in the form of drops, divided by 
the lamins of the tela, in a manner not unlike that in 
which the vitreous' humour of the eye is contained in very 
similar cells, 

484. The relation of fat to different parts is various. 
In the first place, some parts, even those whose mucous 
tela is extremely soft and delicate, never contain fat. 
Such are the palpebrae and penis. 

In very many parts, it is diffused indefinitely, especially 
in the panniadiis adiposus, the interstices of the muscles, 
&c. 

In some few, it is always found, and appears to be 
contained in certain definite spaces, and destined for par- 
ticular purposes. Such I consider the fat around the basis 
of the heart :* and in the mons veneris, where it forms a 
peculiar and circumscribed lump.f 

485. Its consistence varies in different parts. More 
fluid in the orbit, it is harder and more nearly resembling 
suet around the kidnies. 

486. It is of late formatron in the foetus; scarcely any 
trace of its existence is discoverable before the fifth 
month after conception. 

487. There have been controversies respecting the mode 
of its secretion. Some, as Hunter, contending that it is 



♦ Hence it is clear how many exceptions must be made to the asser- 
tion of the celebrated Fourcroy, — that fat is an oily matter, formed at 
the extremities of arteries, and at the greatest distance from the centre 
of motion and animal heat. See his Philosophic Chimique, p. 11^. 

t I found it more remarkable in the body of a female of the species 
simia eynomolgus, from which, by means of cold, I was able to rcmoTC 
it entire. 
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formed by peculiar glands; others, that it merely tran- 
sudes from the arteries. Besides other arguments in fa- 
vour of the latter opinion, wc may urge the morbid exist- 
ence of fat in parts naturally destitute* of it ; a ftitt more 
explicable on the supposition of diseased action of vessels, 
than of the preternatural formation of glands. Thus, it 
is occasionally formed in the orbits ; a lump of hard fat 
generally fills up the place of an extirpated testicle ; and 
ateotoms have been found in almost every cavity of the 
body. 

The glands which some celebrated characters have 
contended to secrete the fat, are at present imaginary. 
Whatever may be the truth of this matter, the deposition 
and absorption of the fat take place with great rapidity. 

488. The use of the fat is multifarious. 

It lubricates the solids and facilitates their movements; 
prevents excessive sensibility; and, by equally distending 
the skin, contributes to beauty. 

We pass over the particular uses of fat in certiain parts, 
v. c. of the marrow of the bones. 

During health, it contributes little or nothing to nou- 
rishment.* The modern opinion has more probability, — 
that it affords a receptacle for the superfluous hydrogen, 
which could not otherwise be easily evacuated.f (A) 



• P. Lyonet conjectures with probability, that insects destitute of 
blood derive their chief nourishment from the fat in which they 
abound. TV. anat, dc la Chenille qui rouge le hois de Saule, p. 428, 
483, et seq. praef. p. xiii. 

t Sec Fourcroy, I. c. 
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NOTE. 



(A) The fattest person on record is, I believe, Lambert 
of Leicester. He weighed seven hundred and thirty-nine 
pounds. Excessive formation of fat may be strongly op- 
posed by regularly taking great exercise, little sleep, and 
little, but dry food. See the instructive case of the Miller 
of Billericay, in the second volume of the Transactions of 
the Royal College of Physiciam, London » A large collec- 
tion of cases of obesity will be found in Mr. Wadd's 
Cursory Remarks on Corpulence. 
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OF THE DRINE. 



489. Besides the nutritious(4) fluids and those which 
form a part of our system, others are superfluous and ex- 
crementitious, commonly termed the excrements of the 
second digestion, and are of two orders. The one exhaled 
by perspiration, of which we treated formerly ; the other, 
— the urine, streaming from the kidnies. 

490. The kidnies* are two viscera, situated at the upper 
part of tlie loins on eacli side, behind the peritonaeum ; 
rather flattened ; more liable than any other organs to 
varieties of figure and number ;t suspended by the emul- 
gent vessels,^ which are excessively large in proportion to 
the kidnies ; and imbedded in sebaceous fat. (485.) 

491. They are enveloped in a membrane of their own 
which is beautifully vascular ; and each, especially during 
infancy, consists of eight, or rather more smaller kidnies, 
each of which again consists, as Ferrein asserts, of seventy 
or eighty fleshy radii, denominated by him pyraraides 
albidae. 



• See Al. Schumlansky, 1. c. 

+ See Ger. Blase's Benum monsirosorum exempla, at the end of 
Bellini de structura et usu renum, Amstel. l665, 12nio. 

X Eustachius* tahulce, 1^5, which belong to his classical work, 
De renihus; bound up in this eminent man's OpW5c. anaiom. Venet. 
^564, 4to. same edition, tab xii. 



492. A kidney, if divided horizontally, presents two 
substances; the exterior, called cortex; the interior, wie- 
dulla. 

Each abounds in blood vessels, but the cortical portion 
has likewise very minute colourless vessels, which secrete 
the urine;* the medullary part contains those which 
carry it off. 

These secreting ducts arising from the arteries in the 
manner formerly described, (471) are united with glome- 
rules, which adhere to the cortical part and constitute the 
greatest proportion of i4;. They may be readily dis- 
tinguished by their angular course from the excreting or 
Bellinian tubes, in which they terminate. These, pursuing 
a straight course, run from the cor;;ical to the medullary 
substance, of which they constitute the greatest part, and 
after having coalesced into fewer trunks, their mouths 
perforate, like a sieve, the papilla of the pelvis of the 
organ. f 

493. The^e papillae usually correspond in number with 
the lobes which folrm the kidnies, and they convey the 
mine secreted in the colourless vessels of the cortex 
s^ad carried through the Bellinian tubes of the medulla, 
into tl>e infundibula, which finally unite into a common 
pelvis. 

494. The pelvis is continued into the ureters, which are 



* These secreting ducts appear to have imposed upon Ferrein as a 
new description of vessels, which he called neuro-lymphatic, or white 
tubes^ and of which he imagined the whole parenchyma of the viscera 
to be composed. He affirmed that they were of such tenuity, that their 
longth in each kidney of an adult man was equal to 1000 orgyae^ or 
6 leucae. • 

t Eustachius. tab. xi. fig. 10. 
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membranous canals, veiy sensible, lined with mucus, ex« 
tremely dilatable, generally of unequal size in the human 
subject in different parts,* and inserted into the posterior 
and inferior surface of the bladder in such a way, that 
they do not immediately perforate its substance, but pass 
a short distance between the muscular and nervous coats, 
which at that part are rather thicker than elsewhere, and 
finally open into its cavity by an oblique mouth. This 
peculiarity of structme prevents the urine from regurgi- 
tating into the ureters from the bladder. (A) 

495. The urinary bladderff varying in shape according 
to age and sex, is generally capable, in tiie adult, of con- 
taining about two pounds of urine. Its fundus, which in 
the foetus terminates in the urachus, is covered posteriorly 
by the peritonasum. The other coats correspond with 
those of the stomach. 

The muscular consists of interrupted bands of fleshy 
fibres, variously decussated, and surrounding the bladder, j; 
These are usually called the detrusor urinat : ' the fibres 
which imperfectly siuround the neck and are inconstant 
in origin and figure, have received the appellation of 
sphincter. 

The nervous chiefly imparts tone to this membranous 
viscus. 

The interior, abounding in cribriform follicles,^ is lined 
with mucus, principally about the cervix. 

496^ The urine conveyed to the bladder, gradually be- 



* See Nuck'a Adenographia, fig. 32, 3i, 3b, Leop. M. Aat. Caldtiii« 
in the Saggi delV accad. di Padova. T. ii. p. 2^. 
f Duvprney's (Euures anatonuptes. Vol. ii. tab. i.'^vt. 
X SiQAortxii's posthumous tab)c8» xv. 
§ Flor. Ckldani*s Opus, 4ma^ RitaT. 1805, 4to. p. &. 
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comes unpleasant by its quantity, and, growing urgent, 
inclines us to discharge it. For this purpose the urethra 
is given, which varies with the sex, and will be farther 
considered in our accouht of the sexual functions. 

497. The bladder is evacuated by the constriction of the 
sphincter being overcome both by the action of the detru- 
sor (495) and by the pressure of the abdomen. To these 
in men is superadded the action of the acceleratores, 
which force out even the drops of urine remaining in the 
bulb of the urethra. 

498. The nature of the urine varies infinitely * from 
age, season of the year, the length of the period since 
food or drink was taken, the quality of the ingesta,+ &c. 
The urine of an adult, recently made after a tranquil re- 
pose, is generally a watery fluid of a nidorous odour and 
of a lemon colour, which qualities depend on a peculiar 
uric substance, besides a variety of other matters J held by 
the water in solution and differing in proportion in dif- 
ferent persons. There is a remarkable quantity of phos- 
phoric acid united with other constituents, forming phos- 
phates of soda, ammonia, and lime. A peculiar acid, — the 
lithic or uric, is found in the urine alone. § (B) 



* See Hallc in the Mem, de la Sue, de M^dec, Vol. iii. p. 4C9, sq. 

f The specific quality of soihe ingesta manifest themselves in the 
urine so suddenly, even while blood drawn from a vein discovers no 
sign of their presence, that physiologists have thought that, besides the 
common channels, there must be some private ways running directly 
from the alimentary canal to the kidnies. See v. c. Grimaud Sur la 
nutrition, p. 115. Darwin*s Zoonomia, vol. i. § 29. and Home, in the 
Philos, Tramaci. 1808. 

X See Fr. Stromeyer's Theoret. chemie. p. 609. 

§ Consult on the analysis of the urine, among otliers^ Berthollet, in 
the Mem. de t Acad, des Sc, de Paris, 1780, p. 10. 
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NOTES. 

(A) Mr. Charles Bell has lately described two long 
muscles, running from the back of the prostate gland to 
the orifices of the ureters. Their action is not only to 
assist in emptying the bladder, but to pull down the 
orifices of the ureters, thus assisting to preserve that obli- 
quity of insertion which the ureters lose in proportion as 
the bladder is depleted. — Med. Chiriirg, Trans. Vol. III. 

(B) The following is Berzelius* analysis of urine, in the 
Med. C/iirurg. Trans. Vol. III. 

Water 933.00 

Urea 30.10 

Sulphate of potass ----«-.- 3,71 

Sulphate of soda -------- 3.IG 

Phosphate of soda ------- o.94 

Muriate of soda -------- 4.45 

Pliosphate of anmionia ------ 1.65 

Muriate of ammonia ------- 1.50 



Th. Lauth (pracs. Spielmann) De analyst urince ci acido phosphoreo. 
Argent. 1781, 4to. 

H. Fr. Link's Commentatio (honoured with the Royal Prize) de 
analyst urince et origine calculi. Getting. 1788, 4to. 

Fourcroy, in the Annales dc chimie. T. vii. p. 180. and T. xvi. 
p. 113. 

C. Fr. Gacrtner's Ohservata gucedam circa urince naturam. Tubing. 
17iK>, 4to. 
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Free lactic acid ------- 

Lactate of ammonia - - - - - 

Animal matter soluble in alcohol, and . , - , ^ 

) - 17»14 

usually accompanying the lactates 
Animal matter insoluble in alcohol - 
Urea, not separable from the preceding, 
Earthy phosphates with a trace of fluate of lime 1.00 
Uric acid ---..--... I.OO 

Mucus of the bladder - - - . - 0.32 

Silex ------s-.-- O.Oa 



1000.00 
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SECT. XXXV. 

OF THE GENERAL DIFFERENCES OF THE SEXES. 

499- Ihe fuuctions hitherto exainixied aie common to 
both sexes, but some are performed very differently in 
each. The most prominent differences shall be briefly 
reviewed previously to examining the sexual functions, 
properly so called.* 

500. In general, each sex has its peculiar form ; more 
or less striking after birth, but not very obvious in the 
young fcEtus : for the genitals of the male and female, at 
this period, are not at first-sight different, on account of 



* Melch. Sebiz, De differ entiis corporis virilis et muliehris, Ar- 
gent, 1629, 4to. 

F. Thierry E. prater genitalia sexus inter se discrepant, Paris, 
1750, 4to. 

Dictionn. Encycloped, (Ebrojim edit.) vol. xviii. art. Femme, and 
Vol. xlii. art. Viril. 

J. Fidel Ackermann De diicrimine sexuum prosier genitalia, Mo- 
gunt. 1788, 8vo. 

The same Writer's Historia ichnographia infantis androgyni, Jen. 
1805, fol. p. 61, seq. 

P. Roussel. Systeme physique et morale de la Jemme, ed. 2, 
Paris, 1803^ Qvo. 

Ad. F. Nolt Diss, sistens momenta gucedam circa sexus differentiam, 
Gotting. 1788, 8vo. 

J. Lud. Moreaude la Sanhe, Histoire naturelle de la ^emme, Paris, 
1802, 3 vols. 8vo. 

Autenrcith in the Archiv./ur die Physiol, T. viL page J, sq. 
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the clitoris being remarkably large,* and the scrotum 
scarcely visible.t (A) 

501. During infancy, the general form is but little dif- 
ferent, but becomes more so as age advances ; when the 
round and plump breasts, the general conformation, the 
delicacy, softness, and the proportionally low stature of 
the female, form a striking contrast with the sinewy and 
robust body of the male.J 

502 The relation of parts, in well-formed females, is 
somewhat different from that in the male. For instance, 
in the female the face is proportionally smaller; the abdo- 
minal and lumbar portion of the trunk longer; the hips 
broader, not however, if well formed, broader than the 
shoulders ; the buttocks larger ; the legs in their descent 
gradually approach the knees. (B) 

503. A similar difference is remarkable in the osseous 

* Langguth, Emlryo, 3J menshim qua faciem cx/ernam, Viteb. 
1751, 4to. 

James Parsons, PJtilos. Transacf.'Yol. xlvii. p. 143. 

Morgagni, De scdilus el causis morlorum, xlviii. p. 10. 

f This I lately found confirmed in twin abortions of different sexes 
and of about sixteen weeks formation, in which, although they were 
most beautifully and correctly formed, the difference of the genitals 
was not at first discoverable. In every other respect, in the general 
figure, physiognomy, the dimensions of the loins, &c. they were per- 
fectly similar. 

X Examine besides the Fier Bilcher von menschlicher Proportion, 
Nurimb. 1628, fol. of our great countryman Alb. Diirer, the two 
celebrated male and female figures painted by Titian or one of his 
school, in Vesalius's Epitome suor. lihror, d. c, /i. anatomy, Basil^ 
1542, fol. 

The three delineated by that excellent Artist, Ger. Laldresse, in 
Bidloo, tab. i. ii. iii. and Girardet*s drawings in the Cours complet 
(T Anatomic grav^ par A. E. Gautler et expliqu^ par M, Jadelot, 
Nantz. 1773, fol. max. 
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system. In females, the bones are, ceteris paribus, 
smoother and rounder, the cylindrical more slender, and 
the flat thinner ; to pass over individual differences, v. c. 
the very slight prominence of the frontal sinuses, the more 
elliptic edges of the alveoli, the greater narrowness of the 
chest, the greater capacity on the contrary of the pelvis, 
the difference of the clavicles, thigh bones, &c.* (C) 

504. With respect to the soft parts, the female mucous 
tela is more lax and yielding, so as to dilate more easily 
during pregnancy; the skin is more delicate, and of a 
clearer white, from the quantity of fat below it. The hair 
of the head is commonly longer; but other parts, which 
are covered with hair in men, are either quite smooth in 
women, as the chest and chin ; or less hairy, as the peri- 
naeum ; or smaller in circumference, as the pudenda ; 
or covered with merely a very delicate and soft down, as 
the arms and legs. (D) 

505. Among the particular differences of function, 
must be mentioned the pulse, which is, in females, ceteris 
paribus, more frequent (116) ; the quantity of blood too 
passing to the abdomen is greater. The lungs, on the 
other hand, are smaller, , from the greater narrowness of 
the chest, which is however more moveable above. The 
OS hyoides is much smaller, the larynx scarcely prominent 
and more contracted, whence the voice is less grave. 

506. As to the animal functions, besides the greater 
abundance of nerves in the orgemsof generation, the general 
nervous system of females is far more mobile, and the 
propensity to emotion stronger. On the other hand, the 



* 1 hcive described these differences more fully throughout the 
sccleton in my Osieological work, p. 87, sq. cd. 2. 

Compare Soepimerring's Tabula sceleti Jceminei, Francof. 1796» 
fol. with the male figure in B. S. Albinus's Tahulce sceleti* tab. 1. 
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muscular system is weaker, and the muscles (with the ex- 
ception of the glutei, psoas, quadrati lumborum, and a 
few others) proportionally smaller. (E) 

507. In regard to the natural functions, the stomach 
and the appetite for food, are less ;* the growth of the 
body more rapid ; and the periods of dentition, puberty, 
and full growth, earlier. 

508. But by far the greatest difference exists in the 
genital functions, which are intended in man for impreg- 
nating, and in women for conceiving. The fuller inves- 
tigation of tliese now remains to be prosecuted. 



NOTES. 

(A)^Sir Everard Home has published a singular theory, 
which he supports by extremely ingenious arguments.f 
He contends that the sex is not determined at the first 
formation of the individual, but that the parts of gene- 
ration are originally so situated, and of such a nature, 
that they are capable of becoming either male or female 
organs when the sex is subsequently fixed. His argu- 
ments are the following: 1. The Testes and Ovaria lie 
originally in the same situation. 2. The Clitoris is at 
first of great size. 3. When the female among Mam- 
malia has inguinal Mammae, so likewise has the male; 
men also possess breasts. 4. The Scrotum occupies in 
the male, the place occupied in the female by the Labia, 
and is of the same structure with them. 5. The Nymph« 

♦ Hence genuine and indubitable cases of long abslinence from 
food, have generally occurred in females. (F.) 

See, among many others, FI. James Voltclcn, Diair. Mipmora' 
hilem sepiennis aposiiioe histoiiam cxhihcns* Lugd. Bat. 1777> 8to. 

t Pkilm, Tran$. Vol. ig. 
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of the female exactly correspond to the Preputium of the 
male. 6. Twins are usually of the same sex, as if the 
same cause had influenced the generative organs of each ; 
when they are of different sexes, it is a common remark 
that they seldom breed, nature probably having been 
disturbed in her operations. 7. When among black 
cattle twins are produced of different sexes, that which 
appeal's the cow is really an hermaphrodite, incapable of 
breeding, and vulgarly termed a free martin; — a circum- 
stance in every respect analogous to the preceding.* It may 
be added, that the round ligaments of the female descend, 
like the two spermatic chords of the male, to the abdo- 
minal ring, and that marsupial bones exist, without any 
function whatever, in the males of some marsupial ani- 
mals ; the bursa fabricii of the hen, and the bifid glans 
ditoridis of the opossum, are examples similar to these, 
and comparative anatomy furnishes many others. Per- 
haps Blumenbach's explanation is correct, — that they 
occur in conformity with a general law ; teleologically in 
the sex, where they are useful, and physico-mechanically 
in the other.f And this explanation is confirmed by the 
existence in some kinds of animals, of parts which are of 
no use to them, but exist for useful purposes generally in 
animals of that description .J: 

The sex of the offspring would appear determined by 
the female rather than by the male. Mr. Knight has 
observed that individual cows, &c. however various the 



• J. Hunter's Observations on certain parts of the animal economy, p. 55. 

t Comparative Anatomy, Bones of the Mammalia. 

X ** The title of vestiges is given in comparative anatomy to parts 
without use in the animal in which they are seen, and which only shew 
the uniform plan followed by nature in the formation of animals.'* 

An elementary summary of Physiology, by F. Majendie, translated 
hy a memler of the Med, Chirurg. Society, T. 1. p. 64. 
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males, produce one sex rather than the other, so that he 
has with tolerable certainty predicted the number of male 
and female young ; while nothing similar was ever ob- 
servable in regard to his bulls, rams, &c. Even the ex- 
ternal appearance and the habits of animals and vegeta- 
bles, he has found much more, and sometimes altogether, 
influenced by the female. The quantity of pollen em- 
ployed in the fecundation of female plants, he found of no 
importance in this respect.* 

(B) The form as well as the texture of the female is 
more delicate : her surface has no muscular protuber- 
ances, but is beautifully rounded ; her legs therefore have 
no calves, but, like the arms and fingers, they gently taper; 
her feet and hands are small; her stature one sixth 
shorter than that of the male ; her neck longer. From 
the smaller stature and the greater size of the abdominal 
and lumbar regions, it follows that the middle point which 
lies at the pubis in the male, is situated higher in the female. 
Her abdomen is more prominent and rounded, and her 
shoulders less forward and distant from the trunk. Her 
thighs are more voluminous and distant from each other. 

(C) The greater capacity of the female pelvis, which 
contains the chief organs of generation and affords a 
passage for the child, arises from the greater expansion 
of the ossa ilei, the larger angle of the junction of the 
ossa pubis, and the greater concavity and breadth of the 
OS sacrum : the os coccygis likewise is more slender and 
moveable. The clavicles are less bent ; the thorax more 
projecting, whence deeper, although narrower and shorter; 
the sternum shorter and broader; the cartilago ensi- 
formis shorter; the two superior ribs flatter. Camper 
remarks, that if the male and female forms are traced 

♦ Philos. Trans, I8O9. 
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within two ellipses of equal dimensionsi the male shoulders 
will stand without and the pelvis within, while the female 
shoulders will remain within and the pelvis without.* 
The face and brain are absolutely smaller than in men^ the 
face likewise proportionally so ; yet such is the relative 
size of the cranium^ that while in the male, the bead, 
including the ieeth^ is as 1 to 8 or 10, in the female it is 
as ) to 6, of the weight of the rest of the sceleton. 

(D) An instance is related by Professor Roux of a . 
woman forty years of age who tiad one child and. wbo^e, 
breasts were well developed, having a strong and long 
beard : the lobes of her cars were also covered with hair.f 
Hen birds have a far less beautiful and copious plumage 
than cocks. 

(E) Inferior to man in reasoning powers and corporeal 
strength, woman possesses more sensibility of both body 
and mind, more tenderness, affection, and compassioui 
more of all that is endearing and capable of soothing 
human woes, but less firmness of character, except indeed 
where affection subsists ;— although Varium et mutabile 
semper famifia, is a true character, yet nothing is too 
irksome, too painful, or too perilous, for a mother, a wife, 
or a mistresws, to endure or attempt for the object of her 
love. 

(F) And beastly gluttons for the same reason are ge- 
nerally men. A collection of cases of voraciousness will 
be found in Professor Percy's Memoire sur la Poliphagie.% 



• M^inoire sur le beau Physitjue. 

+ Anatomic descriptive, par Xav. Bichat. T. V. 

\ Journal de Medceine. Bruniaire. An. xiiip 
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OF THE GENITAL FUNCTION. IN, NbAN^ 

509- The. genital fluid is produced id the two tesUclesi 
which hang in the scrotum, by their spermatic chprds,^ 
thtQugh a ring called abdominal, or through, morepiro- 
perly, a fissure in the tendon, of the. external obliqt(e> 
muscle of the abdomen. Besides abundant lymphatii^^ 
three orders of vessels are found in the testes. (A) 

The spei^matic artertfj which is, in proportion to thci 
fineness of its caliber, the longest artery, by far, in t|ie 
systiem, and usiially conveys blood to the testicle imme- 
diately from the aorta. 

l^e ductus deferens^ which. carries to. the ve&iculae s^xxii-. 
nales the sen^en separated from the arterial blood. 

The pampiniform plexus of veins, which return to th« 
cava or renal vein the blood remaining after secretion (B), 

510. Tlie testes are not always suspended in the scro- 
tum. In the very young male foetus, they are plac^^ in 
a far difTerent situation, the nature and successive 
changes of which were first accurately inv€;;stigated bj^ 
Haller,*'but have since been variously explained ; and the 
causes of this change of situation have given rise to 
numerous controversies. I shall derive my... account of 



* Haller*s Progr. de herniis congeniiis, reprinted in hit opusc 
paiholog, p. dll^sq. vol. ill. Opera minora. 



thiir 3.ubject frpiu. the. m^ural upfi^ariSiD^iQ^ wUiob I Imve 
preaervM io a gjr^at' mimter of, smdllieiobryofs diMftcjt«il 
by, me Wiithitbis vie9v« 

all. On opening th^ lo^^ piM^tciti th<i ab<lomw;of( ^ 
y/f>mg foetiiay there- appeals ia eacb;grpinK ^t the ri^ig of- 
the oblique musolest a very, narrow o)>ei>iDg;i0ith^ pqrir^ 
tonaeum, leading downwards to a narrow paMl^e which 
perforates the ring and. runs to a peculiar sao,; extended 
beyond the abdominal cavity towards. the sorotunif, inters 
woven with. cellular fibres, and destincdrfpr tl^e f^tun^ re« 
ceptipni ofs the testiqlq. 

512* At the posterior margin of, thi^ abdpmiual opmr 
ingj. thereis sent oO*; another proqe^i^ of per^tpqa^pii r^nr- 
ning upwftrd^, and appearing, in tlie young foetus,, a* 
little morie than a longjtndinal fohb fron>; tlae; ba^e qf 
which arises a. small cyjiinder, or rather an. invi^rt^ qpnei, 
whichi tern^inatc^ above in a globular sao, oQntHuaingjth^i 
t^^tisi and epididyinis, so that tlie te^.ti9, at fixi^. ^fihU. 
resembles a small berry resting on its stalky, and app^ar^^ 
hangingi likp the liver or. spleen^ iqto th^^ abdon^qn (S99)* 

513i The vessels wjiichi afterwards oons^titntetlic; spern 
matic chord, are seen riinning. behind, the vcyiy delicate; 
and pellucid peritons^uip,; the spermatic artery, and vein, 
descending along the sides- of the spino, aqd the vas; de*. 
ferens passing inwards, in ^tho loose cellular substance bcr 
hind thg peritonaeum towards the nock of, the bladder. 
They enter the testis in the fold. of< poiitonaBum.just menr^ 
tioned. 

514* After about, the middle period: ofiprcg^mwcyi the 
testes gradually descend (And approaoli the. n^rpW/passage 
before spoken of (51 l),,(jtho fold of peritoixa^n^ be^comipg. 
at the same time doubled toge^th^r, with the.Hcylinde^);UAtii. 
they li^ dii^^tly over the qpet^ipg of jthQ paspage. 

T 2 
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515. The testis being now ready for its descent, the 
opening which was hitherto small, becomes dilated, so as 
to allow the organ to pass the abdominal ring and pas- 
sage and descend into the bulbous sac (511); after this 
occurrence, the opening soon becomes strongly closed 
and even unites together, leaving scarcely any vestige of 
itself in infancy. 

516. In proportion to the slowness with which the testis 
proceeded towards the opening, does its transit through 
the abdominal passage appear rapid, and, as it were, 
instantaneous. It is common to find the testis in mature 
foetuses either lying over the peritonaeal opening, or, 
having passed this, resting in the groin ; but I once only 
met with the right testis, in a twin foetus, at the very 
time when it was adhering, and in a manner strangled, in 
the middle of the passage, being just about to enter the sac ; 
in this instance, the left testis had passed the abdominal 
canal and was already in the sac, and the abdominal 
opening was perfectly closed. 

517* This remarkable passage of the testis from the 
abdomen through the groin, is limited to no period, but 
would seem to occur generally about the last month of 
pregnancy; not very rarely, however, the testicles are 
found in the abdomen or the upper portion of the groin 
at birth. For they have always another part of their 
course to finish, after leaving the abdomen, viz. to de- 
scend, together with their sac, from the groin into the 
scrotum. 

518. Repeated observation demonstrates this to be the 
true course of the testicles. To assign the powers and 
causes of its accomplishment is no easy matter. For I 
am every day more convinced, that neither of the powers 
to which it is usually ascribed, viz. the action of the 
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cremaster or diaphragm, or the mere contractility of the 
cellular membrane interwoven with tendinous fibres, which 
adheres to the cylindrical process of peritonocum (512) 
and is called the Hunterian gnbernaculumf is sufficient to 
explain so singular a movement, and least of all to ex- 
plain the transit of the testis through the passage so often 
mentioned : but that the whole affords, if any thing does, ' 
a striking illustration of a vita propria, without the pecu- 
liar influence of which, so remarkable and unique a 
course, similar to no other function of the system, cannot 
even be scarcely imagined (C). 

51 9* The coats of the testes, after their descent, are 
' conveniently divided into common ond proper. 

The common is the scrotum, consisting of the skin 
having a very moderate substratum of fat and differing 
from the rest of the integuments in this,— that it is con- 
tinually changing its appearance, being sometimes lax and 
pendulous, sometimes (especially during the venereal 
orgasm and the application of cold) constricted and rigid, 
and in the latter case, singularly marked by rugae and 
furrows. 

520. With respect to the coats proper to each testis, 
the dartos lies immediately under the scrotum, and is en- 
dowed with a peculiar and strong contractile power, 
which deceived the celebrated Winslow, Ilaller, &c. into 
the belief of the presence of muscularity (D). 

5Q,\> Next to this, with the intervention however of 
much soft cellular substance, are found three orders of 
tunica vajfinales ;^ viz. an exterior common to the testis 



* J. £. Neubauer De tunicis vaginalihus ieitis et /UnicuH tpermam 
tici. Giess. 1767» 4to. * 
F. L. Eichhorn De hydrocele, Ootting. 1809* 4(o. 



and sponoDttlic cohoFd^ ^and to<which ttbe crsmaster mnsck 
iHdheres jby icfeijoiifedibiiadles of fibres ; and 4wo mtetiory 
:cme})isijier'toethe chord, aad otieto tbe testis ; thefiuidtts 
(Cff ^he hitler of vwhioh iHBuaUy adheres to ^tbe comman 
ooaty'but kaBtem^tUy inoistefied, Jike tbe pericavdiam, ^ 
fa^labrieatHigtftiiidi(G|)« 

4S2. IBkeoBgin^Jf tbesecoatey-^^the^suls^t of .so nwdi 
cootraversyy may, I think, be .readily -exqphtined, irom the 
ciFoomstanoefi already imentkmed attending the desoentbf 
-die testis. 

The common coat arises ibofm^'he descending iniUxmi 
fSBCjarpeeitonesdl prooess-.^ll). 

The proprricoatuof ^A:^ testis j'h(Xn^ibaX^^ 
cthe peritonstmi ^iith, aseending from the (^hnder45l2) 
rnrfginolly itnrests ithe ^testis. 

•The xiotu^j^raper to diejji^ fiximdhat^fcdd andahoft 
iojdinder f^ the ^ohonasum in ^idi the fbid vteimiaatei 
ibefcMseit sovrounds ttie'testiole*(F). 

td£S« ^To the -hoAy tclf the testir* there iadheres t«eiy 
tfixmly, ilike tthe ilbaric of iaitree, a ooat called albugina^ 
through the combination of which with the intennd ipart 
4if^e'vagtnal coat,!blood*»vessels .pen^rate into the )pulpy 
^sobstaBiee of ttbe itestis.i' fFhis^jiulpy «Qbstance<is entisefy 
xsomposedofiiauimiierablse vessels, ^loiitia span in kngth| 
tand eanvolutisd into do'bdles, JsKkth fconnreying biood and 
secreting senM),^ the latter of which is earned ilHiKMigh 

* 'Sfdiex. Jiilonro iil. <i^ iettihus si de temine *in tMriis tmimmlAut, 
JEdiab. 176^4 8vo. 

t B. S. Albinus. Annotat. Acad. L. ii. tab. vii. fig. 1, 2, 3. 

J'Videtyrcw. 'Museum ojf'the Roy at 'Society, palgeT* 

^ .XhQ4:d6b(alied.S6minfimiUjrwa9 soMicfiesaitil-as tO'U^sct sU ihe^^es* 
sels composing the testis, and the entire head of tb6>.e^i%miti«i th sosr- 
cury. See his Utm dM^perL ff^sch,'det n^gerrvtm^JBuriifili^r^ pi38. 



• 

Hhe rete vasculoauui of HaUer"*^ and tlie vasa cffereatia 
of de Graaf; to the apices of the cones of the epididyiiiis^.^ 

drdi. The rEpidkfymis, lying aa the aide t>f the tcidticle 
.aad coRsistkig of t»e vessel about thirty fe^t in jengthy tt 
hsn, 4bA divided into about tweaiy^gloteerute t>r cones 
at tliejpart calkd its 'headj! and is txNitinued into the Yas 
daferea^i at its lower .^ art, which -gradually becomes 
thicker § and is denominated its tail. 

686. £ach vas deferens, ascending towards the neck of 
die urinaity bladder and converging towards iheiotb^r 
.under 4A]e.4>rostate .^and, is then directed backwardstand 
'dilated into the vesiculse senunalesi in such a manner, 
that the common mouth both of the vasicles and vMa 
.deferentia, oipens into the inrethra, behind die caput 'gal- 

linagini»4 

566. The vmcula, semvude^ which, adhere lo the, pos- 
terior and inferior* surface of the bladder, surrounded b^ 
«n 'abundance of fat, resemble two little intestine^j va» 
.ffiottsLy -reflected, and branching into numerous blind ap- 
pendices, 

7he^ consist of two x^oals, nearly similar to these of the 
gidl UaUdder; ttie erne -strong, and of tin TdeiiypiistA 
-tfinridfy terihcd ncrvMs; the other int^fJr, dlilicitte, 
abounciitig m cdh, and divfdeld into cbmpatttkifei^tsby pr^ 



-^ af 



f De Graaf De Viror. organis generationi iruer»itntibu9, HM^^iv* 
X Vide Alex. Monro fil. Observations mrtaHmie^t^imiplitfMilgi^h 

II B.S. Albinus. I.e. L.iv.tab.iU.figa.4^3. 
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minent ridges, like those found in the cervix of the gall 
bladder.* 

527. In these passages is slowly and sparingly secreted 
and contained from the time of puberty, the semen, a very 
remarkable and important i)uid| of a milky yellowish 
colour,t of a peculiar odour, of the same viscidity as 

mucus, and of great specific gravity^ of greater indeed 
than any other fluid of the body .J 
5S6. Semen has also this peculiarity, first observed by 

* Lewis Ham of Dantzic, in the year 1677,% of being ani- 
mated by an infinite number of small worms visible by the 
microscope, of the kind denominated infusoria, and of dif- 
ferent figures in different kinds of animals. In man,y these 

' spermatic animalcules are oval and have very fine tails : they 
are said to be found in prolific semen only, so that they are 
in some degree an adventitious criterion of its prolific ma- 
turity; I say adventitious, because I hope there is no 

•necessity, after so many weighty arguments and obser- 
vations,** at present to remark, that they have no feconda- 
— ■ I III I » ■ ■ — — «» ■■ ■II I ■III- I «i .^^.— ^»»— .— ^— ^t 

^ See besides the figures by Graaf^ Haller, Albiniis and Monro» 
.especially ihe beautiful one by Fl. Caldani in his Opusc. Anat, p. 17. 

, /t* The opinion of Herodotus respecting the black semen of Ethio* 
. plans, refuted in undent times by Aristotle, has, to my surprise, been 
taken up in modern times by Le Cat, de Pauw, VVagler, &c. 

J F. B. Ossiandcr asserts, *' that fresh semen emitted under certain 
Circumstances, is occasionally phospliorcscent/* De causa insertionit 
placental in uteri orificium. Gotting. 179'^, 4to. p. \G, 

§ Vide Fr. Schrader, De microscopior, usu in nat, sc. et anaiome, 
Gotting. l681, 9vo. p. 34. 

II W. Fr. V, Gieichen, Uber die Satimen und Infusionsthierchen, 

• Nurimb. 1778, 4co. tab. i. fig. K 

** Consult especially Laz. Spallanzani, both in his OpuscoU difincm 
animale t vegeiahile. Milan. 1776, Svo. toI. ii. and in hts Dirsfr* 
iationi, &c. ibid. 1780, 8vo. vol. ii. 
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ting principle/ nor much less are the germs of future 
offspring (G). 

529. The genital fluid gradually collected in the vesicles 
is retained for subsequent excretion, and by its stay ex- 
periences changes nearly similar t6 those of the bile in 
the gall bladder; — becoming more inspissated and con- 
centrated by the removal of its watery portion.* 

530. As the whole of the testis and spermatic chord 
abounds in lymphatic vessels which carry back to the 
blood a fluid with a seminal impregnation and thus faci- 
litate the secretion of semen in the manner before de- 
scribed (477); so the vesiculse seminales are likewise fur- 
nished with a similar set of vessels, which, by absorbing 
the inert watery part, render the remaining semen more 
powerful. 

531. But I very much doubt whether the semen is ever 
absorbed during health; still more that it ever passes 
into the neighbouring veins; and most of all, that by 
this absorption, if it does occur, unseasonable venereal 
appetites are prevented; isince, if we compare the phe- 
nomena of animals procreating at particular periods, with 
the constitution of those which are castrated, we must 
conclude, that this absorption is rather the cause of un- 
governable and almost rabid lust. 

• A parodoxical opinion was formerly entertained by some, that the 
semen is not discharged from the vesiculse seminales but from the vasa 
deferentia, and tliat the fluid of the resides is not truly spermatic and 
derived from the testis, but of quite another kind, secreted in peculiar 
glands belonging to the vesicles. This has gained some advocates 
among the moderns. J. Hunter, On certain paHs of the Animal Eco» 
nomy, p. 27. J. A. Chaptal, in the Journal de Physique. Febr. 1787> 
p. 101. It has been refuted by Soemmerring, in the third volume of 
the Bibiiothecu Meitiefl, which I edited, vpl, lit. p. 87. (H.) 



53Q,, I coaoeive tfaat «his e&d>i8faecompl«lhed*iiiia vety 
different mode, by a circumstance which occuti^^ ashx-M 
I have been aUe to ^iseover, inlBO aiHitol4[>iitiliao^»*-by 
nocturnaLpoltutiom, which I regard >iittM>ng ^tie^Miivid* 
excretions, rintended to liberate the &ysWxL from ike 
atherwise HVgetit aupepfhious aeflneo, meee ^ kss fre- 
quently, accoiiding to the vistri^ty of iefltperttiMBt Mid 
oaaRStitdt^n^t 

5S3. The semen is hev«r discharged i purer but ftaiMd 
with the iprostate:;fimd, whieh k ¥ef y mucdi of ilbe 'Hp- 
pearance of the white of^egg, 'and has >aequ4fed 4U «oiMe 
from the o^gan by whieh it4S,pi(od«oed,4tii oiegaa o£4QKie 
size, of a mngtdar and very eom^paet leKtnr^ 4yii^ be- 
tween the vesksulfe 8emiiiale«itind hidhof -tiaie -iirethm, Md 
commonly denominated prostate glmid. The |iia860g6s 
•for the course of 'this Auklafe jeiot well Jctio^iij mdess 
^perb^ps they comtnufiioate<with tbte ^mis of th&^oiwial 
carunde, the middk of the orifiee of Which opOBs iqto 
the ^rethi^l between the two-sac^ths (52^)<^itbe4eniiil»l 
vesicles. 

534, The male^tereMm is the coauaon enfH^Bacy^ tkioe 
different iuids, the <iii:iQie, »mnen, und pro$!lat^^uid. *It 
is lined with inuciis which .proceeds from MiMKras 
sinuses dispersed along tfaecanaL^ We And it ^mro^adcd 



* Chr.R. Jaeaidc^^ De poUmione ^oeturna. Gottiog/lTO^y^to. 

t I williogly.^rantthat barbarouii natkyas, of ftpMegioatic^ 
tMQtaiidtopulatipg.pK>mifleuous]y, do not tequiie this fKqittipQ; hvi 
I iBust contend^ that it 19 a ipierfectty natural pelief, in a ^yoan^ >4Mi> 
aiagie, saQguioeous, full of juices, ^with a strong im^ioatiop* aod 
liviagliigh, although enjoying the ^pwpletest hoallh. 

X Morgpi^nVt;Adi>ersar.jinai,.iv,'fig; U2. 

$ J. IMmitaly Effigies. spems-hHmam.Ah. B« 174l>^< 
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by a spoiigy texture, upon which 'lie two olher spongy 
ftocSe^'^ of much greater ihickness/cotistituting the greater 
.part of the penis. The penis is terminated anteriorly by 
the gians, a continuation of the spongy texture, usually 
corered byra delicate and very moveable skin which is 
destitute of fat, and, at the corona of the fgland^ forms the 
preputimn whidh moves over the gland as the eyelids tdo 
over the eyeball. The internal 'duplicature of the pr^>u* 
tium, changing its appearunce, is reflected over Ihe gland, 
^ke the albuginea of the eye, and is beset at the corona 
with jBiany Littriant glands, similar to the Meibomian of 
the eyelids, and secreting 49k peculiar \8iBiegina4 

585. The virile organ tints constructed, -enjoys the 
power of erection ; i. e. of becoming swollen imd ^stiff, 
:and dian^ng its ntuation, from the impetuous congei- 

itifid £*/». prohlemat, xir. fig.£.H(. 6. 7* 

T. H. Thadt De virga viriHs statu sano et morhoso. Wireeb. 
,1808, 4to. fig. 1. 

f Morgagni. Adversar, anat. i. tab. iv. fig. 4. 1. k. 

4 This smegma in young men, especially when heated, is well 
known to accumulate readily and form an acrio^onious caseous coagu- 
lum. The inhabitants of warm climates are particularly subject to this 
inconvenience^ and the chief use of circwmciston appears to be the pre- 
vention of this accumulation. We know that for this reason Christians 
in the scorching climate qf Senegambia occasionally cut off the prepu- 
tium, and that uncircumcised Europeans residing in the East, frequently 
suffer great inconvenience. Guido de Cauliaco^ the celebrated restorer 
of surgery in his day, who flourished in the middie of the fourteenth 
century, said that circumcision was useful to many besides Jews and 
"Saracens, " Because there is no accumulation of sordcs at iTic root of the 
glapd, nor irritation of it." Chirurg. Ti, vi. dotctr.ii. "p. m. Ul. 
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tion and effusion* of blood into its corpora cavernosa 
cither by corporeal or mental stimulus, and of detu- 
mifying and collapsing after the return of the bloodf (I). 

536. When in a flaccid state, it is remarkably bent at 
Hs origin from the neck of the bladder,^ and thus per- 
fectly adapted for the discharge of urine, but quite unfit 
for the emission of $emen,§ because the origin of the 
urethra then forms an acute angle with the openings of 
the seminal vesicles. 

537. When the penis swells from desire, the prostate 
fluid generally flows first, and indeed is often discharged 
pure, rarely together with the urine : its principal use is 
to be emitted with the semen, either by its albuminous 
lubricity correcting the viscidity of the former and pro- 
moting its emission, or contributing something peculiar 
to generation. 

538. The emission of semen is excited by its abundance 
in the vesicles and by sexual instinct : it is effected by the 
violent tentigo which prevents the course of the urine, and, 
as it were, throws the way open for the semen ; by a kind 
of spasmodic contraction of the vesicular seminales, a con- 
vulsion of the levatores ani** and of the acceleratores 



• Vide Theod. G. Aug. Rooze, Phynologhche Unirrsuchungem. 
Brunsw. 1796, 8vo. page 17. 

t A phenomenon worthy of remark, from the light which it throwi 
on this function in general, is ^he erection so frequently observed in 
those who arc being executed, and especially in those who are being 
strangled. Consult after Garmann's farrago (rfe Miraculis Mortuorum, 
i. xi. 7* sq.) Morgagni, De sed. et cans, morh, xix. I9, et sq. 

X See Camper. Demonstration, anat, pathologic, L. ii. tab. iii. fig. 1. 

§ Gysb. Beudtf De Jahrica et usu viscerum uropoieticorum, L. B. 
1774^ 4to. reprinted inl}aller*s Collect, disput, anat» T* iii* tab. iii. 

** Carpus in Mundinum, page IQO^b. et 310, 
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urinas, and by a short and less violent succussion of the 
whole system, almost of an epileptic nature, and followed 
by great depression of the strength * (K). 



NOTES. 

(A) Instances of more than two testes are extremely 
rare. Three, four, and even five are said to have existed, 
and Dionis in his Anatomy informs us, that he himself 
once saw three in a person of rank, who assured him that 
the greater part of his family were equally well pro- 
vided.f Haller quotes several authors for similar in- 
stances. Unless such cases are related by an experienced 
medical man from his own observation, they deserve no 
credit, and even then must be regarded with suspicion, 
if anatomical examination does not prove the additional 
bodies to be analogous to testes no less in structure than 
in form and situation. The late eccentric Dr. Mounsey, 
who ordered that his body should either be dissected by 
one of his friends or thrown into the Tharaess, was found 
to have in his scrotum a small steatoin, which during life 
must have given the appearance of three testicles. 

Writers who relate these wonderful cases completely 
dislagree in their account of the powers of the individuals. 



■^w»^ 



• For which reason Zciio, the father of the Stoic philosophy, called 
the loss of semen the loss of part of the animating principle. (M.) 
f LAnatomie des corps humains. Demonstration quatri^e. Sect. 1. 



some asserting them.to be prodigious^ others greatly below, 
those of* ordinary men. 

One testis is commonly larger tban^ tbe-otber^ and the 
right spermatic chord being for the most part shorter 
than the left, the right testis is generally the higher. 

(B) The original situation of the testes accounts for the 
circumstance of their blood vessels arising from the loins, 
as Mr. Hunter remarked, for parts generally derive their 
vessels from the nearest source. The same applies to 
their nerves. Hence too the right spermatic artery fre- 
quentlysprings from the right renal as being nearer thfui 
the aorta^ and the left spermatic vein, frequently poors 
its blood into the left renal as being nearer than the in** 
fferior vena cava. 

The original situation of the testes accounts also for 
the circumstance of the vas deferens arising frofu. the 
lower part of the epididymis and: bending upwards; in: 
the foetus til is i&not the case, but it is. the necessary, coa** 
sequenceof the subsequent change in the situatioo of tb«« 
testis** 

C. The descent of the testes into the scrotumi rnust^ 
I apprehend, arise from, the growth ofi their rnervet. 
and vessels, andt the direction afforded by the contract 
tion of the gubernaculum ; the growth, of the former^ 
and therefore the whole process, is accomited for in the 
minds of some by the contraction of the latter.f Mar. 
Hunter's original account of the gubernaculum; may 
not be unacceptable. " At this time of life, the testis 
is connected in a very particular manner with the parietes 
of the abdomen, at that place where in adult bodies, the 



■sr* 



• Hunter, v4 description of the situation of the testis in the fcetus, 
with its descent into the scrotum* Obs. 13. 
t Bichat*8 Anatomie descriptive. T. ii. p. 234. 
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spermatic veuebpasfr out, and likewise with the scrotum^ 
Thiaoonaection is. by means of a substance which runs 
doi«»^ from* the lower end of the te§tii5 to the scrotcim> 
and.wMob. at present I shall call the ligament or- guber- 
naeohmi teslis> because^ it connects the testis w4th the< 
scrotum, and seems to direct it» cour«e through tlie rings- 
of' the«abd<Hninal muscles* It is of a^ pyramidal^ form; 
itsilacge bulbous- head is upwards, and'fixed- to the lower 
endi of the testis and epididymis, and- its low^* and 
slender extremity is lost in the celtular nfiembrane of the 
scrptum; The upper part of this ligament is within^the 
sMomen, before the p9oa&, reaching from the testis to 
the groin, or to where the testicle is- to pass out of the 
abdomen; whence the ligament runs down into the scro- 
tam^ precisely ' in the same manner as the spermatic 
vessels pas» down in adult bodies^ and is there lost. That 
p«rt of the ligamentum- testis, which is within the abdo- 
men, is covered by the peritone&um all round, except at its 
posterior part, which is:contiguous to the psoas, and' con- 
nected with it by;the reflected peritonaeum and by the ceK 
lolar membrane. It is hard to say what is the structure or 
composition of this ligament : it is certainly vascular and 
fibrous, and the fibres run in- the direction of the ligament 
itself^ ifhich is -covered by the fibres of the cremaster or 
musculus: testis, placed immediately behind tlie perito- 
nsMim. This circumstance is. not easily ascertained in 
the human subject ; but is very evident in others, more 
especially in those whose testicles remain in the cavity 
of the- abdcHnen after the animal is full grown.'** 

(D) We know that the skin of every part relaxes by 
heat and contracts, by cold, although.it. h not muscular : 



• A Description^ of. tktsiiuaiion of' ihe teifh inUUt fatus, with 
its descent into the scrotum* Ohs» 6, 
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in the cold 6t of an ague^ it is constricted throughout so 
forcibly as to have acquired, during this state, the appeU 
lation of Cutis Amerina. The scrotum being much 
more lax than any other portion of the skin, experiences 
these effects to the greatest extent. What is termed 
dartos is merely thick cellular membrane. 

(E) Another coat exterior to the rest, is described by 
M. Roux, and termed Envelope Jibreuse. It is an clon* 
gated sac, large below to' contain the testis and epidi- 
dymis, and narrow above, affording a sheath to the chord. 
It vanishes among the cellular membrane of the ring.* 
M. Roux considers this coat as having been known to 
Haller, from the following passage in Haller's account of 
the testicle. 'Mta fit ut interiores cavae duse sunt; 
superior vasculis spermaticis circumjecta ; inferior testi 
propria." But Haller continues thus, " Jta saepe se babet, 
ut etiam aquas vis aut in partem testi propriam solam 
intacta parte vasculosi funiculi, aut in istam solam, in« 
tacta testis vagina, effundatur, neque ffatus impulsus de 
ea vaginali ad istam commeet.t He appears therefore 
to describe merely the tunica vaginalis of the chord and 
testis. 

(F) The crcraaster deserves a little attention. This 
muscle arises from the superior anterior spinous process 
of the ileum, from the transversalis abdominis, the in* 
ternal surface of the Fallopian ligament and neighbour- 
ing parts, and, passing through the ring, spreads upon 
the chord, vanishing* upon the beginning of the testi- 
cle. Its office is evidently to support the testicle and 
draw it upwards against the groin, during procrea- 



♦ Bichat*8 Anat. Descrip, T. ij. p. 176. 
•^ Elementa Phjfsiologia, T. vij. p. 420. 
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tioti. In those animals whose testes, instead of hanging 
in the scrotum^ lie in the perinsum^ the groin or the 
abdomen, this muscle is, as might be expected, much less 
considerable. 

It may here be mentioned, that the human testes do not 
always descend into the scrotum, but occasionally remaini 
one or both, in the groin or abdomen* Individuals so 
circumstanced were called testicondi by the ancients. A 
ridgil is a bull in which one only has descended. In 
these instances the generative powers are not impaired ; 
a testicle which has not descended is prevented by the 
pressure of the neighbouring parts from fully evolving 
itself, but such persons, it is certain, '' militani non sine 
gloria:' The generative powers indeed are not impaired 
by the removal of one testis: the Hottentots are said 
always to cut away one from their sons on arriving at 
eight years of age to render them lighter for running. 
And we read in Varro, that if a bull is admitted to a cow 
immediately after both testes are removed^ impregnation 
takes place, '' Exemptis testiculis, si statim admiseri«i 
concipere (vaccas.)"* This at least is certain, that some 
men have perfectly performed the act of copulation after 
castration.f In a case mentioned by Mr. Astley Cooper 
in his surgical lectures, the complete power remained some 
time after the removal of both organs, but gradually di« 
minished. 

(G) According to Haller, Lewis Hamme, a young 
German, discovered the seminal animalcules, and shewed 
them to Leuwenboeck; and the sagacious Dutchman 



* De Re Ruslica, ii. 6. 

t See CabroU Philostraie, Scaliger De sultilitate, aud Martin 
Schwi^s SpermatoL Quoted in Very*8 Hishire naUurtlkit tHommi. 

V t 
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fatchiHg )iag€t'ly ftt the dUcovety, published au account of 
th^m illitstrated by plates. HarUoeker, ambitious of th« 
boDQr pf the discovery, wrote upon the subject the fol- 
lowing year, and asserted tliat lie had seen the animal- 
cules three years before they were observed by Hftmme. 
Xhe lubject beiitg the very Bummit of gUhinesh excited tlie 
earueitt attention pf all Europe. Pliy;:iu!ogi&i$, Naturftlieu, 
Fopiih Pri«stfl, Painters, Opticians and Boukselleis, all 
eagerly joiiieil in the pursuit of tlic seminal animalcules, 
»pd (h.e laacivigus Charles the Second of England, com* 
Qiandf d them tobepren^iiLed tuliiin swimming and frtsltuig 
in their native fluid. Some of the curiouti could itot find 
thein. Others uot only i'ound iheni, but iuccrtaiued theit 
t^ogth to be the .-on^aa i>ari of an inch, their bulk sttdi 
%¥toadjiiit th* existeugc of 216,000 in a »pbere whose 
diameter was tlic breadth of a liair, and their rate of tra- 
velling to he nine inches in an hour. Tliey saw tliem too 
tu the »enien of all animals, and wliat is remarkable, of 
tm^rly the ^ajne si^te u^id ahaiie in the ;»euieii iri' the 
largest ajid of tjie iiuatleiil, in the semen of the eprst 
sod of the whale ; lliey cuuld distiuguisb the BuU« 
froBt the f«iual«i iu the semen of a ram, they beheld 
Oiem iiioving fornsrds iu a troop with great gravity 
like a flock of alicepi and iu the human !>emeii, J)a- 
In^^tiuR actually faw pne iudigiiaiiity burst its woruoy 
akin, and issue forth a perfectly formed human being. 
The little creatures would swim in shoals towaids a 
given poii)E, turn bacli;, separate, meet again, mov« on 
raftgly, jump o«l, and dive in again, spin rotunl and per- 
form various other feats, proving themselves, if not the 
most delicate, at least the most droll beings that over 
engaged tlie attention of philosophers. Their strength of 
coDsiii,iitipn being an imporiaiit object of enquiry, they 
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gave proofe of their vigour not only by stUFviving th^r 
roagh passage through the urethra three, foiiri and seven 
dayS| but by impregnating a female at the end of this 
tifnei and on being removed from her, by impregnating 
even a second. Sure never was so mueh folly and bestia- 
lity before committed under the name of philosophy. 

A. Kaaw Boerhaave, Maupertuis/Lteutand, Ledermul- 
ler, Monro Secundus^ N icolas^ Haller^ and indeed nearly all 
'the philosophers of Europe, were satisfied of the existence of 
the animalcules. Buffon and his followers, prejudiced in 
fikvor of an hypothesis, although they did not deny that 
the semen contained innumerable rapidly moving parti- 
eles, contended that these were not animalcules but or- 
'ganic partfcies, and Linnasus imagined them to be inert 
moleeililes throwh into agitation by the warmth of the 
fluid. Their reality, however, might be regarded as es- 
'tablisfaed. But finally to determine the question, and ac- 
curately to ascertain every circumstance relating to them, 
Ae celebrated Spallanzani began a long course of obser- 
vations and experiments about the middle of the last 
century, unbiassed in favor of any opinion, and endea- 
vouring to forget entirely all that had been written upon 
'tfie subject. The human semen he procured from bodies 
immediately after death, and that of animals either aiVer 
death or during life. 

He found in the former, innumerable animalcules with 
1M1 oval body and a tail or appendix tapering to a point. 
This appendix by moving from side to side propelled 
them forwards. They were in constant motion in every 
direction. In about twenty-three minutes, their movc- 
. agents became more languid, and in two or three boars 
'they geiierally died, sinking to the bottom of the fluid, 
vi^ith their appendices extended. The duration of thehr 

V 2 
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life, however, depended much upon the temperature 
of the weather ; at 2 below o (Reaumur) they died in i of 
an hour ; while at 7" they lived 2 hours, and at 12f 3 hours 
and three quarters. If the cold was not too intense, they re- 
covered upon the temperature being raised ; when only 3 or 
4 below o, they recovered after a lethargy of fourteen hours 
and upwards: and according to the less intensity of the cold, 
they might be made to pass from the torpid to the active 
state more frequently. They were destroyed by river, ice> 
snow, and rain-water ; by sulphur, tobacco, camphor, and 
electricity. Even the air was injurious to them ; in close 
vessels, their life was prolonged to some days, and their 
movements were not constant and hurried. They were of 
various sizes, and perfectly distinct from all species of 
animalcules found in vegetable infusions, &c. The se- 
minal animalcules of different kinds of animals had ge- 
nerally each some peculiarity. In short, Spallanzani 
completely confirmed the chief observations of Leuwen- 
hoeck, and satisfactorily explained the sources of the in- 
accuracies of other enquirers.* 

Although these beings are most numerous in the semen, 
he detected them occasionally in other fluids ;-i->in the 
mesenteric blood of female frogs and salamanders^ and in 
the blood of a tadpole and a calf. 

It were to be wished that another Spallanzani would 
prosecute these enquiries. 

According to Vauquelin's analysis of the semen, 100 
parts contain. 



* Opuscules dc Phisigue animale ei vegetable , par M. 1* Abb^ Spallitl- 
zani« traduits de Vltalien, par Jeaa Senebier. T. ii. Ohservatiens el 
experiences sur lespetits vers spermatiques de V Homme ei dee 
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In some days it putrifies and hecomes covered with the 
byssus septica.'* 

(H) Mr. Hunter's arguments are very forcible. 1, 
*' The semei)^ first discliarged from the living body, is of 
a' biueish white colour, in consistence like cream, and 
similar to what is found Jn the vasa defereiitia after 
death ; while that which follows is somewhat like the 
common mucus of the nose, but less viscid. The semen 
becomes more fluid upon exposure to the air, particularly 
that first thrown out ; which is the very reverse of what 
happens to secretions in general. The smell of the semen 
is mawkish and unpleasant, exactly resembling that of the 
farina of a Spanish chesnut; and to the taste, though at 
first insipid, it has so much pungency, as, after some little 
time, to stimulate and excite a degree of heat in the 
mouth. But the fluid contained in these vesicular in a 
dead body, is of a brownish colour, and often varies in 
consistence in diflFerent parts of the bag, as if not well 
mixed. Its smell does not resemble that of the semen, 
neither does it become more fluid by being exposed to 
the air." On opening two men immediately after death, 
the contents of the vesiculac were of a lighter colour than 
be usually found them in persons who had been some 
time dead, and in one of the instances so fluid as to run 
out upon cutting the vesiculae, but they were similar to 
the semen neither in colour nor smell. An examination of 
the vesicular of the horse, boar, rat, beaver, and guinea- 
pig, aflbrdcd the same results. In the last animal, the 



* AnnaUi de Chemie, T. x* 
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contents near the fuodus of the vesicular wete viscid, and 
gradually firmer, till, near the opening into the urethra, 
they were as solid ds comiAon cheese^ and no such sub- 
stance could be detected in the vagina of the female after 
ha: union with the male. £. During lasciviousnesa, the tes- 
ticles swell, and they become painful, if the si^men is not dis- 
charged ; in c(^tioii, it may be added, .they are.drawn for- 
cibly by the erenoaster agarn^ the pubis, as if to assist the 
discharge of their contents at the period of emission. 3» 
In the old and debilitated, the vesicubs are as full as in 
the youngs and vigorous. 4^ Nay, in four nsea who had 
each lost a testicle, the vesicula on one side was equally 
full as on the other, although they had survived the 
operation a consideral^ length of time. The same was 
discovered m two cases^ where^ by mal-fon»ation» one teati- 
de had noc^namiuucatioii with the corresponding vesicle. 
In the gelding and the stallion their ccmtents are liiaMnr 
and nearly eqval in quantity* The vas deferens has M 
communication in some animab^with the vesicnlao^ and ift 
others,, as^ the horse, where a communicatioa does exisl^ 
the cottunoi^ duct is not of sufficieat length to permit the 
regurgitation of the semen into the vescculse. 4w Sooie 
ammak, especially aviong the camivoca, have no vesiculai 
semiaakt, yet itt their copulalioa they differ not from 
those wbi<^ have* M« Richesand indeed - assertsi that 
aaimak destitute of these orgnna are longer ia coitioii 
than others, frMi having n<> res<»rvok for an accuiaiiktieB 
of seniei^^ But he is usistaken. Foe oa iwpee^uaig .Oft* 
vier'a account of animals without and wMh ve^icuka^ na 
conneetioa wkatevei a^^ears between their presence oi 
absettee and the kagth of copulation. 

In ofipotitioii to these arguments I have only to lemai^ 



£/«M«» MIMpmk§iu CJi^iitie x. 



O? THE SBWITAI, Fl'>fCT10N IN MaK. 395 

t\>M a fluid gentlj' {iropelled niong llm vas tlercrens, tloef 
nut past into the iiretlira, but regurgitates into lli« vesi- 
cula,* amt iliai in u caff of *eannu\ weakncaa which i 
lately saw, iht act ul' straining at ihr watei'closel instAnlly- 
ditchargei) tVom tiie urethra, withou) ihe least sensAiiony 
a large tjuantity of a Huid, which llie patient, who was of 
coane unprcjudict^l ici I'avoui' of any opinion, asiuredme 
Vas exactly similar in cotonr, consiutence, and odour to 
that of a nocturnal einimian. Tlie oomprcsuon could 
not have squeezed this jiuid frnei the testes. If a psrtizRn 
oC Mr. Hunter should «ay that the extremities of the vas« 
det'erentia afforded it, 1 reply lliat Mr. Hunter fotind lbeiii> 
full of the same kind oi' fluid as the vesicula. 

(I) Accumiilalioii of hlood it is supposed may be pro- 
duced in threewayB, J. By an impediment to its return: 
but there is no reason whatever to aBcribe the ordinary 
erection to cotnpression. 3. By an increased flow of 
blood to a pari, so that the vessels receive it faster than 
they convey it aWay. Here the vessels of the part in 
which the accuinuJalJuri exists, are naid by some to act 
more vioiciuly ttian usual; by others, the neighbouring 
larger vessels which supply ilMse ; th«ir frerjuertcy of 
action, however, is not increased, but always remaini 
correspondent with that of the heart. Were the vessels 
oi' the part ii^ielf to act more violently ihan-usnal, that it 
to say, to contract to a stmaller and relax to a greater di* 
mension than uHual, more btootl would indeed subsist in 
them during their relaxation, but less than usual would 
subsist in ihem during their contraction, and there could 
be no aecumulation, no inAammation. If the nci^bouT' 
iag large vessels act more violently than usoaf, they may 
be conceived to produce an accomulation of blood and a 
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distension of the smaller vessels. 3. If the vessels of any 
part become dilated and do not contract in proportion^ 
this circumstance will be sufficient to produce an accu- 
mulation, without any necessity for supposing an increased 
action of the neighbouring larger vessels. This explains 
inflammation : and in Bichat's Anatomk Descriptive^ this 
explanation is given of erection. The corpora cavernosa 
which always, contain florid blood, spontaneously dilate, 
and accumulation ensues. For this purpose it is not 
necessary that they should be muscular, but Mr. Hunter, 
asserts their muscularity: in a horse he found them mus- 
cular to the eye, and they contracted upon being stimu- 
lated. 

As to the final cause of erection, the organ, by ac- 
quiring increased bulk, firmness and sensibility, becomes 
adapted for both affording and experiencing to the utmost 
extent the effects of friction both as exciting pleasure and> 
as stimulating the secreting vessels; the urethra, by be- 
coming longer and narrower, renders the emission more 
forcible. 

(K) The discharge of semen resembles the discharge of 
fluids from all glands. It is excited by the abundance of 
the fluidyby mental stimulus, or by mechanical irritation of 
the extremity of the excretory duct, for in such a point of 
view must be regarded the friction of the glans penis in 
copulation. The fluid is accumulated in the bulb of the 
urethra, for it must be accumulated somewhere to be 
emitted so copiously, and no other use can be assigned to 
the bulb, and if the vesiculas do not receive it, no other 
part but the bulb can, and besides it is upon the bulb 
that, the muscular contraction of the venereal paroxysm 
first acts. '' The semen acting as a stimulus to the cavity 
of the bulb of the urethra, the muscles of that part of the 
canal are thrown into action^ the fibres nearest the bladder 
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probably act first, and those more forward in quick suc- 
cession, and the semen is projected with some force. The 
blood in the bulb of the urethra is by the same action 
squeezed forward, but requiring a greater impulse to pro- 
pel it, is rather later than the seamen, on which it presses 
from behind ; the corpus spongiosum being full of bloody 
acts almost as quick as undulation, in which it is assisted 
by the corresponding constriction of the urethra, and the 
semen is hurried along with a considerable velocity.''* 

(L) If Gall is right in placing the seat of sexual desire 
in the bead, this kind of erection may be explained by 
supposing the irritation, arising in the cerebellum from the 
great accumulation of its blood, to produce a correspond- 
ent irritation in the organs of generation : thus the epi- 
leptic paroxysm is not unfrequently accompanied by an 
emission. Nocturnal emissions occur most frequently 
after a person has been long in bed and supine— the cere- 
bellum the lowest part. 

(M) Zeno's practice was conformable to his principles. 
He embraced his wife but once in his life, and then out 
of mere politeness. 

Epicurus, Democritus, 8cc. were nearly of the same 
opinion with Zeno, and the Athletce, that their strength 
might be unimpaired, never married. The rabbles, in 
their anxiety to preserve tlieir nation, are said to have 
ordered, with the view of preventing the loss of vigour, 
that a peasant should indulge but once a week, a merchant 
but once a month, a sailorbut twice a year, and a studious 
man but once in two years. 



* Hunter, Observations on the glands situated hetwitn the rectum 
and bladder, called vesiculm leminales, Obs,45, 
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SECT. XXXVIL 

OF THE GENITAL FtTNCTTON OF WOMEN IK OBNtUTAX. 

539. As the laale organs are fitted for affording, 90 
the female organs are fitted for receiving, and are cor* 
respondentiy opposite to the former. In some pBXfUf 
the organs of each sex are very analogous to each other 
ift structure. Thus the clitoris lying under the pnbis in 
the superior commissure of the labia, agreed in^ many- 
respects with the penis of the male, although dbtinci from 
the urethra, and imperforate and extremely small in weB* 
formed women. It is recorded to have been, iir some 
adult females, of as comparatively large size as we stAt^ 
it usually to be in the foetus (492), and these instAnces 
probably gave rise to most of the idle stories of befnia- 
phrodites.* Like the penis, it has its corpora cavernosa, 
is capable of erection, covered with a prepuce, antt secretefi 
a smegma t not unlike the Littrian (545). 

* Vide HaUer in the C^mmeni. Sac* Seieni. Gotting. vel. i. p. 1% 
sq. Plates are given by Gautier in his Olserv, sur Phist, Nat. 175S« 
4td. 

f In warm cHmMes it teo is liable to aecnmiiliattton nltf afsrhnooJV 
and hat hence given oocasson to the cu>toi» of faiaal#^tir<tiaiiliie< Ml 
many hot parts of Af»ca and Asia. Carst. Niebokr has gj^eaanrefhrtn^t 
tation of the genitals of a circumcised Arabian female^ eighteen yean of 
age« whom he himself was singularly fortunate in examining during 
lifii^ when oa his eucotal tour. BtuhreiL iktn ArMenS pw 77» tnd 
Oaiander s Deukwttrdigkekem fwt di& Hiiikundtf &e. vol. iL tilK vw 
fig. 1 
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540. From tlie clitoris tlie nymphit descend, also oc- 
casionally of great size,* the source ot* other idle tales^^h 
and, liki| the clitorisf, possessing a high degree of sensi* 
bility. *They appear in some measure to direct the stream 
of uriDe> because the opening of the urethra^ which is 
yery short in females, and frequently ciliated, as it were, 
with small papillary folds, :{: lies under their commence* 
ment. 

541. Under the termination of the urethra lies the opem* 
ing of ifu vapnoy surrounded with various kinds of cryp^ 
t»;'V*c*the lacmue urethericas of De Graaf,§ and the 
orifices of the prostates, as they, are improperly termed, 
of Casp, Bartholin,|| which secrete an unctuous mucus.^^ 



* Their aumber has likewifie beea feuad various. Vide Ntobauer 
De iriplici nympbarum ordine, Jens 1774* 4to. 

f I allude to the singular ventral skin of the Hottentot women. 
Wilh. Ten. Rhyne» from personal inspection long agp, considered it ai 
enormous pendulous nymphx. De promontorio h, spei. p. 33. I hart 
treated this point at large in my wort, De Gen, Hnm. f^r. Ifttt, 24!?. 
ed. 3. Steller relates something similar in regard to the Kamlschat- 
kaa women. Besekr. v, c. Lunde Kamtsckaika. P. 300. (A) 

X I find the openir^g of the urethra surrounded with very beautiful 
cutaneous cilia of this kind, in a remarkable specimen of the genitals in 
a woman upwards of eightj^ years of age. The hymen i& eatire^ and all 
the other parts most perfectly, and, as it were, elaborately formed. They 
are preserved in my museum, and my friend and colleague, Osiander, 
has represented them in a plate. Lkbro Citato. Tab. ▼. 

§ . See Jo. James Hubert plate» of the uterus, aaaong these of Halier. 
fasc. ] . tab. 2. fig. 1 . g. 

II Ibid. fig. L b. b.-ofig. 5, d. 

** Such also are the two foramina, very fcequAotly observed ia living 
womeoj by J. Dryaoder, at the cKftremity ortha veg^aa. ISio. Masia's 
EpistoL Medicin, t. 1. p, \9SU b* 
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542. Across the opening of the vagina, the Hymen* is 
extended, — a membrane generally circular, found, as far 
as I know, in the human subject alone, and of no physi- 
cal use hitherto discovered. 

The remains of the lacerated hymen become the carun- 
cul<£ myrtiformes, which are of no regular number, and 
are infallible signs of the loss of virginity. (B) 

543. The vaginay ascending between the urinary blad- 
der and rectum, consists of a very vascular cellular paren- 
chyma ; is surrounded inferiorly by the constrictor cunm,f 
and lined internally with a very soft coat, which is marked 
by two columns of rugae ,% an interior and posterior,§ pour- 
ing forth a mucus into its cavity. 

544. Upon the superior part of the vagina, rests the 
uterus, suspended 'on either side by its broad ligaments. 
Its cylindrical cervix || is embraced by the vagina,- ahd 
perforated by a narrow canal, which, like the vagina, is 
marked by rugse, denominated the arbor vitae, and is 
generally lined with a viscid mucus at each extremity, but 
particularly at the superior. 

545. The substance of the uterus is peculiar, a very 
dense and compact parenchyma,"^* abounding in blood- 



♦ John Wm. Tolberg De Varietate Hymenum. Hal. 1791, 4lo. 
Osianderl. c. tab. 1.— vij. 

f Eustachius. Tab. xiv. fig. 1 . x. x. 

Santorini. Tah, Postk, x\'ij. 1. 1. 

t Huber De Faginw Uteri Structura Bugosa, necwm de Hyeme^ 
Gotting. 1742, 4to. 

§ Vide Hal]er*6 Icones Anat, fasc. ij. tab. vj. fig. 1. S. 

II Roederer Iconet Uteri Humarti, tab. vij. fig. 2. 3. 4. 

••J. Gotten Wcisse (Prses. Rud. Boehmer) De Structura Uteri n9n 
muiculosa, sed celiuhso Fasculoi<u Vitemb. 1784, 4to. 

J. G. Walter Was iU Geburtshul/e. Berlin. 1808, 8vo. p. 64, 
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vessels^ which run in a curious serpentine direction'*^ and 
are destitute of valves. It has also a supply of lympha* 
tics ;t and a great number of nerves,^ whence its remarkably 
sympathy with other parts.' 

546. The uterus is covered externally with perito- 
naeum ; its internal cavity is small^ and lined, especially 
at the fundus, with a soft and very delicate spongy mem?- 
brane, which is composed, according to some, (92) of co- 
lourless arteries and veins, (92) and,§ according to others, 
of lymphatics. || 

547. With respect to its muscularity, asserted by some** 
and denied by others,tt I may remark that I have never 
yet discovered a true muscular fibre in any human uterus 
which I have ever dissected, whether impregnated or un^ 
impregnated, recent or prepared ; but it must be allowed, 
that the fibres, termed by some muscular, have qualities 
very different from any others observable in the system. 
I am daily more convinced that the uterus has no true 
irritability, (301) but a vita propria, (42) correspondent 
with the peculiar motions and functions of the uterus, 

* Id. De Morhis Peritonan, tab. i. ii. 

f Mascagni. tab. xiv. 

J Walter's Tah» Ncrv»Thorac, el Ahdom, tab. I. J. F. Osiander's 
Commentatiopremio Regio ornala, qua e(Usseriiur uierum nervos habere* 
Goett. 1808, 4to. 

§ Ferrein in the Mimoires del* Acad, des Sc» de Paris, 1741, p. 375. 

[I Masc2igni. 1. c. p. 4. 

•* See V. c. Sue in the Mem, prisentis, vol, v. 

L. Calza. in the AiU delP Acad, di Padova, T. 1. ii. 

ft Walter. Betraght, uher die Gehurttheile des weibL Geschl, p. 
25, sq. 

Chr. H. Ribke. uher die Struciur der GehUkrmuUer, Berl. 1793, 8vo. 
but chiefly J. F. Lobstcin, Magasin Eneyclopedique redigi par Millin. 
vol. XLIX. 1803. T. 1. p. 357, sq. 
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svhich are not referiible to any properties oommon to the 
similar part S| (39-41) mid which appeared to the ancient 
physicians and philosophers so peculiar, that die atems 
was by them denominated an animal within an ani* 
mal. (C) 

646. From the angles of the roof or fundus of the ule- 
nis arise on each side the Fallopian iubes,f narrow and 
•tortuous canalsy running in the upper part of the dapli- 
cature of the broad ligaments, umilar in texture to the 
vagina, but internally destitute of rugae, and lined by a 
V^y soft and delicate spongy substance. 

549* The extremity which opens into the abdomen is not 
only larger than that which opens into the uterus, but is 
surrounded by laciniated or digitated fimbria^ singular 
and elegant in structure, which are probably of great im- 
portance in conception, since they appear to becom;^ tar- 
^d as well as the tubes themselves, during the venereal 
CBstrum, and to embrace the ovaria over which they lie, 

550. The ovaria^ or, as they were termed previously 
to the time of Steno,| the female testes, are composed of 
a tough and almost tendinous covering, and' a dense and' 
closely compacted cellular substance, which contains in 
each ovarium about fifteen ovula, called Graafian, viz. 
vesicles, or rather drops of albuminous yellow serum, 
which coagulates like white of eggs, if the recent ovarium 
is plunged into boiling water. 



* I have treated of these points at large in my ptogramma Dt vi 
vitali tanguini tlenegtmda, He* Goii,,\7g5, 4to. p. 15, «q. 

t Fallopius. Ohserv, Anai. 197. 
. X Steno was the firtt who asaerted thai ihe lesles of women «fere 
analogous to an ovarium, 1667. EhmfHior. Mffelogke Spttimeti, (f* 
117, sqq. 
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551. Such an albuminous cirop ftppeara to be what the 
fenale contributes in the business of conception, and it is 
probable, that, during the adult state, these drops become 
mature in succession, so that they one by one force their 
Tray and finally burst the covering of the ovarium, and 
are received by the abdominal extremity of the Fallopian 
tube. 

55^. Besides ttie albuminous drop which escapes from 
the ovarium, another fluid, improperly styled/eirtafe nmen 
by the ancients, is poured forth during the venereal oes- 
trum. Its nature, source, and quantity, are enveloped in 
no less mystery than its office,* 



■ii TT 



NOTES. 

(A) The Hottentot peculiarity is a prolongation of the 
labia^t 

(B) The various size of the opening of the vagina in 
virgins and women, and the various firmness of the or- 
pins, must ever leave tlM>se in uncertainty who eaii on 
their marriage indulge in sensual doubts. We read in 
Hunae that Henry the Eighth, who certainly bad liis share 
of experience^ boasted his discrimination ; but aa eastern 
monarch, wl)06e experience was infinitely greater, confes- 
sed hia ignorance. 

The lovers of Italian literature know how strictly natu- 
sal is every description of Boccacio's, aad will recollect 

* Respecting thta probteuiatictt fluid see Carpus in Mundinum, 
p. oxcviii* sqq. and cccvuj. 

Hac?ey DtG^n^oHfing Animal, p. 05. 

De Graaf De Mulierum OrganU, p. 194. 

t Le Vaillant, Voyage dans Vlnterieur <t4fi^9^^t 'Or. Somerville, 
Med. Chr. Trans. 18 16. 
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his story of the daughter of xhe Sultan of Babylon, '' £ssa 
che con otto uomini forse dicemilia volte giacuta era, a 
lato a lui (al Re del Garbo) si conci6, per pulcella, e fece 
gli credere, che cosi fosse/'* 

C. The muscularity of the uterus is allowed by Mal- 
pighi, Morgagni, Mery, Littre, Astruc, Ruysh, Monro, 
Vieussens, Haller, &c. 

Mr. Charles Bell has a paper in the fourth volume of 
the Medical and Surgical Society, which it is necessary 
to quote freely, in order to give an accurate description 
of the muscular structure of this organ. 

" The muscularity of the uterus is proved by direct ocu* 
lar demonstration of the fibres in dissection, by the thick- 
ness of the fibres corresponding with their degree of con- 
traction, by the visible action of the human uterus during 
life, by the resemblance of the laws of its contraction, (as 
felt and as perceived in its consequences) to those which 
govern the contraction of other hollow viscera, and lastly, 
by the vermicular and intestinal motions of the uterus, as 
seen in experiments upon brutes.'* 

" The most curious and obviously useful part of the 
muscular substance of the uterus has been overlooked; 
1 mean the muscular layer of fibres which covers the up- 
per segment of the gravid uterus. The fibres arise from 
the round ligaments, and regularly diverging, sjH'ead over 
the fundus until they unite and form the outermost stra* 
tum of the muscular substance of the uterus." 

" The substance of the gravid uterus is powerfully and 
distinctly muscular; but the course of the fibres is here 
less easily described than might be imagined. Towards 
the fundus the circular fibres prevail ; towaixls the orifice 
the longitudinal fibres are most apparent; and, on the 

• Decamerone, vol. 1 . 
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whole, the most general course of the fibres is from the 
fundus towards the orifice. This prevalence of longitu- 
dinal fibres is undoubtedly a provision for diminishing the 
length of the uterus, and for drawing the fundus towards 
the orifice. At the same time these longitudinal fibres 
must dilate the orifice, and draw the lower part of the 
womb over the head of the child." 

" In making sections of the uterus while it retained'its 
natural muscular cAi traction, I have been much struck 
in observing how entirely the blood vessels were closed 
and invisible, and how open and distinct the mouths of 
the cut blood vessels became when the same portions of 
the substance of the uterus were distended and relaxed." 
" A very principal effect of the muscular action of the 
womb is the constringing of the numerous vessels which 
supply the placenta, and which must be ruptured when 
the placenta is separated from the womb." 

" Upon inverting the uterus and brushing off the deci- 
dua, the muscular structure is very distinctly seen. The 
inner surface of the fundus consists of two sets of fibres, 
running in concentric circles round the orifices of the Fal- 
lopian tubes. These circles at their circumference unite 
and mingle, making an intricate tissue. Ruysch, I am 
inclined to believe, saw the circular fibres of one side 
only,* and not adverting to the circumstance of the Fal- 
lopian tubes opening in the centre of these fibres, which 
would have proved their lateral position, he described the 
muscle as seated in the centre of the fundus uteri. This 
structure of the inner surface of the fundus of the ute- 



• • Discofercd by Wcitbrccht, and first accurately observed by Dr. 
Hunter. 

X t 
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rus is still ad^^pted to the explanat^pu of Uuysqh^^whi^ 
was^ that this produced co^tracUon and corrugatioa of 
the surface of the uterus, which the placenta pot partitk- 
ingof, the cohesion of the surface was necessarily brpkea." 

'^ Further, I have observed a set of fibres of the^ iimer 
surface of the uterus which are not described; They com- 
menoe at the centre of th^ last described muscle, and hav- 
ifig a course at first in some, degree vorticose, they de- 
scend in a broad irregular band towards the orifice of the 
uterus. These fi^bres co-operating with the ex^i»al 
muscle of the uterus, and with the general mass of fibres 
in the substance of it, must tend to draw down the fun- 
dus and lower segment of the uterus over the child's head/' 

" I have not succeeded in discovering circular 6hi^s in 
the OS tunicas corresponding in place and office with Uie 
sphincter of other hollow viscera, and I am therefore in- 
clined to believe, that, in the relaxing and opening of the 
orifice of the uterus, the change does not result from a re- 
laxation of mnscular fibres snrrounding the orifice. In- 
deed, it is not unreasonable to conceive that the contents 
of the uterus are to be retained during the nine months of 
gestation by the action of a sphincter muscle. The loosen- 
ing of the orifice, and that softening and relaxation which 
precede labour, are quite unlike the yielding of a muscular 
nng. 
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SECT. XXXVIII. 



OF THE MENSTRUA. 



563* An ntif>ortanty and indeect the most fiequent 
function of the uterus, is to afford a menstrual fluid dtiring 
aJMmt thirty y«ar9y-**a law imposed upon no other species of 
animal.*— Woman, in the words of Pliny, is the only 
menstruating animal.— The females of no nation hitherto 
explored, are exempt from this law,t since it is among 



• Most writers upon Natural History, and among the rest Buflfon, 
allow the existence of menstruation in other animals, especially in the 
simiee. But aAer carefully observing the females of the species of 
simia mentioned by him, (v. c. of the »imia sylvanus, and cynomotgus^ 
the papio maimon^ &c.) for a number of years, I easily discovered that 
these supposed catamcnia in some did not occur at all, and in others of 
the very same species, were merely a vague and sparing uterine hemor* 
rhage, ehserving no regulur period. 

f There is hardly occasion at present to refute the unfounded asser- 
tion, that in some nations^ particularly on the Continent of America, 
the women do not menstruate. This opinion appears to have originated 
from the circumstance of the Europeans who visited those countries 
and saw innumerable women nearly naked, never finding any men- 
strual* stains upon them. For this there might be two reasons. First, 
the American women are, by a happy prejudice, regarded as infections, 
while menstruating, and remove from society to the advantage of their 

X 2 
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the requisites in the female sex, for the propagation of 
the species. 

554. The commencement of this function usually occurs 
about the fifteenth year, preceded by symptoms of ple- 
thora, by a sense of heaviness in the chest, and of tension 
in the loins, by lassitude of the limbs, &c. From the first 
of these symptoms, a reddish fluid generally flows from 
the genitals, becoming by degrees of a more bloody co- 
lour, and at length completely so. This has a peculiar 
odour, coagulates but imperfectly, and diflfers also in other 
respects from blood. It continues to flow slowly for some 
days, and the unpleasant symptoms above described in 
the mean time cease. 

555. This red discharge returns after this period about 
every four weeks, and continues about six days, during 
which time a healthy woman is supposed to lose, perhaps, 
from five ounces to half a pound of blood. 

550*. This action is usually discontinued during preg- 
nancy or lactation. It entirely ceases after existing about 
thirty years; that is, in our climate about the forty-fifth 
year. 

557. By some, the vagina, by others, and with more 
, probability, the uterus, is considered the source of this dis- 
charge. Arguments adduced against the latter opinion 
from the examples of women menstruating although preg- 
nant, or having the uterus imperforate or prolapsed, prove 
only the extraordinary compensating powers of nature, 
who employs new ways, when the customary are im- 



health into soUtary huts. Again, their extreme cleanliness and the 
modest position in which they place their limbs, would prevent any 
vestige of the catamenia from being observable, as A dr. Van Berkel 
expressly states in his RHsen nach Rio de Berhice und Surinam, p. 46. 
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peded. On the other hand, the dissection of many women 
who have died during menstruation, has discovered the 
cavity of the uterus bedewed with the catamenia.* I say 
nothing of the a priori argument, — that the purpose of 
menstruation is probably to render the womb fit for preg- 
nancy and for nourishing the foetus.t For the same 
reasons, the arteries rather than the veins appear to be the 
source of the discharge.;}: 

558. The investigation of the causes of the periodical 
return of this hemorrhage is so difficult, that we can obtain 
nothing beyond probability, and shall not dare to offer 
any thing merely conjectur&l.§ 

The proximate cause is supposed to be a local\\ plethoric 



* See, for example, Morgagni*s Adv. Anat, 1. tab. iii. M. M. M. 

•f L. H. Chr. Niemeyer, De menstruafiottis Jine et usu. Gott. 
1796, 8vo. 

J J. Fr. Osiander, on the contrary, argues on the side of the veins 
Diss, de fluxu menxtruo atque uteri proiafsu. Gott. 1808, 4to. 

§ Among other writings, Abr. D'OrvIlle s Disquisitio causa mensiru* 
fluxus (Prscs. Hallero) may be consulted by those who feel interested 
with this enquiry. Also Gisb. Verz. Muilman. An ex celehrata 
hactenus opinione de plethora uuiversali vet particulari vera fluxus 
menstrui causa explicari possit ? L. B. 1772, 4to. And Theod. Traug. 
Jaehkel. (Praes. Krause) Aetiol. fluxus menst. Lips. 1784, 4to. 

II The universal plethoric orgasm, as it was termed, which some 
formerly regarded as the cause of menstruation, has been long since 
refuted by moie enlightened physiologists. To the arguments of the 
latter, I may be permitted to add the instance of the celebrated Hun- 
garian sisters, who from monstrous formation were united together* 
(63 Note). Although the same blood flowed in each on account of the 
union of the abdominal blood vessels at the loins, they differed fre- 
quently both in the period and the quantity of their menstruation. 
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cong^dtion ;^an.opii)ian with which the :Symptoma precede 
ing menstruatiou, and the abundance and nature of the 
uterine vessels, agree very weil. 

Apiong the remote causes may be enumerated the erect 
posture peculiar to the human race; the pecuhar paren- 
chyma of tlie uterus, and its vita propria. 

It will be better to confess our ignorance of the cause 
of its periodical return, than to indulge in vain hypo* 
theses: all the periodical phenomena of health and dis- 
ease, which continue more than twefity-four hours, are 
among the mysteries of animal natun?. 
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SECT, XXXIX. 



or CONCEPTION AND PREGNANCY. 

559. We now come to the functions for which the 
genital organs are given us — to conception and the pro- 
pagation of the species, — in treating which, we shall first 
merely descrihe the phenomena which are observed in that 
admirable and truly divine process, and afterwards inves- 
tigate the powers by which they are produced. 

560. In the first place, it is worthy of remark, that the 
human race, unlike most animals, does not copulate at 
ceitain periods of the year,* but that with it every seasbn 
is equally favourable to the fiame of love. 

561. When a woman admits the embraces of a mah,+ 
and both burn with that animal instinct which is superior 
to all others in universality and violence, the uterus, I 
coiiceive, swelling with a kind of inflammatory orgasm, j: (A) 



• Unless the observation first made by Wargentin, in Sweden, that 
there is a greater proportion of births in September, which corretponds 
with the preceding December, be considered as relative to this point* 
Vide StoensL Vetensk, Acad, Hadiingar, 1767* vol. xxviii. p. 94Q et seq. 

^ Of th^ various circnmstances of this act, I have spoken in my 
w($T\i De gen. hum. variet. naL p. 17 et sq. ed. 3* 

\ V. iht two instances seen by Ruysch, of uteri immediately after 
impb^nation. The one of a common wotnan, murdtred by her part- ' 
m&ais immtdtBtely aftv conneetion. Adversar, Anat MeHco Chirurg^ 
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and animated by its vita propria (547), draws in, as it 
were, the semen ejaculated by the male,* and appears to 
pour forth a fluid of its own against it (552) ; the tubes 
become rigid, and their fimbrise embrace the ovaria, in 
one* of which a ripe Graafian vesicle bursty like^an 
abscess, and its albulninous drop of fluid, being absorbed 
by the abdominal opening of the tube, is conveyed to the 
womb. 

562. After the escape of this drop from the ovarium, 
the lips of the wound are closed by an external cicatrix, 
and the remaining vascular membrane is converted into a 
corpus luteum.f This is at first hollow, and full, as I think, 
of a plastic lymph, which in progress of time becomes 
a fleshy nucleus, ;}: surrounded with a thick cortex, re- 
markably vascular. § (A) 



Dec. 1. tab. ii. fig. 3. The other of a married woman, impregnated a 
few hours previously, and killed in the act of adultery by her husband. 
Thesaur. Anat, vi. p. 23 et seq. tab. v. fig. 1. 

ft 

* If we consider the impetus with which the semen is emitted, and 
as it were swallowed by the utcms, and how small a quantity is proved, 
by experiments on animals, to be sufficient for impregnation, we shall 
be able to explain those well established cases of conception, where the 
hymen was imperforate — cases brought forwards in sup[X)rt of the 
existence of a seminal aura. 

f See J. Chph. Kuhlemann's Olservat. circa negoi. general, in oviI\ 
facta. Gotting. 1763, 4to. Q.f. ae. 

X See W. Hunter's Anatomy of the gravid uterus. Tab. xr. fig. 0, 
tab. xxxix fig. 3. tab. xxxi. fig. 3. 

§ It is a celebrated question of great importance both in physiology ' 
and forensic medicine, and much agitated in late years, whether a 
corpus luteum is the consequence of a fruitful coition alone, and there- 
fore an infallible sign of conception, or whether it can occur indepen- 
dently of coition, and may therefore exist in virgins. 1 trust that I 
luive settled this dispute according to the truths and have shown the 
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563, After impregnation, the canal which runs along 
the cervix of the uterus, is thoroughly closed, especially 
towards its superior or internal orifice (544), so that super- 
foetation, properly so called,* cannot naturally take place. 
There are scarcely any constant and infallible signs by 
whch the woman herself can be very certain of the changes 
which occur within during conception.+ 

564. The internal surface of the uterus becomes lined 
with plastic, and, as it were, inflammatory lymph (15), 
which forms the tunica caduca, or decidua of Hunter. ]; 



conditions under which it may occasionally take place even in virgins. 
Specimen physiologra comparata inter animantia calkli sanguinis 
vivipara et ovipara, in tlie Commentat. Soc. Reg. Scieniiar, Coding, 
vol. ix. p. 109 et seq. 

♦ That diftcrent conceptions may occur from the repetition of coition 
after very short intervals, is proved by the instances of adulterous 
women, who have brought forih twins resembling different fathers in 
the colour of their skin : viz. of black women who have brought forth 
a black and a mulatto, and of European women who have brought forth 
a white and a mulatto. (B.) 

f Ad. HI. Siebold, De dia^fwsi conceptionis et gravidltath scepe 
duhia, Wirceb. 1/98, 4to. 

Gm. Thcoph. Kelch. De symptomatllus et signis graviditatis 
earumque aiush. Rcgiom. 17{-H* 4to. 

J Arctaius Cappadox (De Causis et Sig. Morh. Diulurn. 1. 1 1. c. ii. 
p. ()4 et seq. Boerhaave's edition) seems the first who gave a true account 
of the origin of this meuibrane, the more accurate knowledge of which 
we ow$ to Wni. Hunter. 

After the revival cf anatomy, Fallopius restored the knowledge of it, 
Ohserv.A^iat. p. 207- '* The chorion is either the chorion simply so 
called, or the spongy, tomentous, Jungous, Jilamentous, the reticulated 
of the moderns, the involucrum memhranaceum of Albinus." lluysch, 
as far as my knowledge extends, gave the first plate of it. Thes, Anat, 
▼. tab. i fig. 1. F.B.C. G. 
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This is said to consist of two laminee^ the crassa investifig 
the uteius, excepting at the orifices of the tubes and of the 
canal of the cervix 5* the other beings after the ovulum 
begins to be formed and to take root in the deeidua, con- 
tinued over the rest of the ovum, as the peritonsBum is 
continued over the abdomirtal viscera, is denotninated the 
caduca rejiexu x 

565. The ovulum is produced before the embryo which 
it is intended tc; receive, but scarcely begins to be formed 
before the sevjond week from conception. Previously to 
this period, I very much doubt whether any vestige of 
human conception has ever been visible. 

566. This ovulum consists, besides the external acces« 
«ary covering afforded by the c^rfura of Hunter> of two 
proper velamenta or membranes. 

Of an exterior, — the chorion^ of the moderns; the ex- 
ternal surface of which is, from the first, nearly covered 
with inexpressibly beautiful knotty flocculi; whence it 
has been called the Jtoccu^^y^i, '-^(/y> or viossy, chorion^ 
By means of these flocculi, whiLii aie the rudiments of the 
foetal portion of the future placenta j the ovulum takes root, 
as it were, in the uterine decidu^ (564). 



■MiCMia 



• W. HuDtef; 1. c. lab. xxxiv. fig. 3—6. 

f Se€ B. S. Albinm* Annot. acad. L. 1. tab. iii. fig. I.e. 

W. Hunter, 1. c. tab. xxxiii. fig% 1—4. 

X Respecting the membranes of the ovulum and their connection 
With the uterus and. embryo, vide J. F. Lobstein, Uler die Erhukntng 
des/atus, Halle. 1804, 8vo. 

§ The Membrana media of Rouhault, Haller, &c. For the various 
synonyms and homonyms of the membranes of the ovum, constilt Hal* 
ler*« Elem. Physiol. Vol. viii. P. 1. p. 194. sq. and Tabarrait's letter 
to Bartoloni, in the Atti di Siena. T. vi. p. 924. sq. 
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Of au interior^ styled amnion, possessing no blood-ves- 
vels (5), delicate, but remarkably tough. 

567. These two proper membranes of the ovulum ditfer 
very much from each other in size the first week after 
the formation of the ovum; the chorion appears a large 
bladderi to which the amnion, like a much smaller bkd* 
der, adheres in that part only whicli nearly corresponds 
with tlie centre of the external flocculent surface of the 
chorion. 

. The remaining space between the chorion and amnion 
i3 iiUed by a clear water, which may be called the liquifr 
chorii, of doubtful origin and short duration. 

I'or since the amnion increases more rapidly than the 
chorion, and approximates to the latter even during the 
first months after conception,* in proportion to its approxi- 
mation must this fluid necessarily be absorbed. 

568. The internal membrane of the ovum is filled, from 
its first formation (565) to the last moment of pregnancy, 
with the liquor amnii,f an aqueous fluid, of a yellowish 
colour, nearly inodorous, of a bland and scarcely saltish 
taste, commonly thopght nourishing, and compared to 
albumen, from which, however, more accurate investiga- 
tion proves it to differ considerably.^ 

Its source is doubtful, and cannot be referred to the 

* See Hunter's figures (imaginary indeed) I.e. tab. xxxtv. fig. p, 

8. 7. 

f Paul, Sckeel, at the end of his Commentate -de liguoris amnii 
asperce arlerias fatuum human, natur. el usu, Hafn. 1799> 3^^* 

C H. T)"Zondi, Supplementa ad anut. etphysiolog, potimmum cottt' 
paralum. Lips. 1806, 4to. 

X Stepb. J. Van Geuns De natura et utililate liqttoris amniu Ul- 
traj. 1793, 4t(h 
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foetus or umbilical chord, since it exists in abortive ovula 
containing neither. 

Its quantity is inversely as the size of the fcetus. 
Hence we may conjecture that its use is rather to defend 
the foetus while nearly gelatinous and most liable to suf- 
fer from external injuries, than to afford nourishment. 
That the portion of fluid which occasionally, although 
rarely, and therefore not naturally, enters the stomach of 
the foetus, is not destined to nourish it, is evident from 
the nature of this fluid, and from the state of the chylo- 
ppietic system of the foetus ; to omit arguments deduced 
from acephalous foetuses, &c.* 

569. The embryo, which swims in this fluid, suspended 
by the umbilical chord, like fruit by its stalk, begins to 
be formed from about the third week after conceptionrf* 
at first it appears to be of a rather globular shape, resem- 
bling a little bean or kidney, from which the rudiments 
of the extremities grow and the face is at length formed, 
and s. p.f 



* I trust no one will adduce in objection accounts of foetuses 
destitute of umbilical vessels, who has read those accounts with any at- 
tention. 

t There is no occasion in our times to refute the false remarks and 
figures, given by Mauriceau, Kerckring, and others, of foetuses, one 
or a few days old. 

The reasons of my fixing upon this term, I have explained at large 
in the Medicin. Bihliothek. vol. ii. p. 673, sq. How remarkably this 
was afterwards confirmed by fact, will be found in the same work, v<J. 
iii. p. 727' 

Those who have not an opportunity of inspecting the fragile primor- 
dia of our race, may consult the excellent plates in Ruysch*8 Thesaw, 
Anat. vi. tab. ij. fig. 2. 3. 4. 5. 8. 10. Thesaur, x. tab. iii. fig. 1. 

Also B. S. Albinus* Antiotat, Acad, L. i. tab. v. fig. 4. 5» 
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570. &y nature, woman is uniparousy conceiving but 
one fcetus. Frequently, however, she produces twins, 
the proportion of which to single births, Sussmilch esti- 
mates as 1 to 70.* In these cases, each child has usually 
its own amnion, but there is a common chorion.f 

571. The medium of connection between the mother 
and the child, are the umbilical chord and the placenta 
into which it is distributed. 

572. The umbilical chord, which appears coeval with 
the embryo, varies exceedingly in length and thickness, 
in the place of its insertion into the placenta, in its va- 
ricose knots, &c. It generally consists of three blood 
vessels twisted spirally together, viz. a vein running to 
the liver of the fcetus, and two arteries arising from its 
internal iliacs or hypogastrics. They are separated from 
each other by cellular septa of various directions,^ and are 



Trew in the Commerc. Litter, Noric. 1739. tab. iii. fig. 4. 5. 

Abr. Vater's Mus, anatom, propr, tab. viij. fig. 2. 4. &c. 

And, Instar Omnium, Soemmerring*8 hones Emhryon Humanor, 
Francof. ad Moen. 1799- fol. 

* This proportion is not very constant, and there is some national 
variety in this respect. (C.) 

£gede expressly mentions the infrequency of twins among the Green- 
landers, in his Descr. du Gronland, p. 112. 

Their remarkable frequency among the people of Chili is asserted by 
Molina, in his Saggio sur la Storia Naturalc del Chili, p. 333. 

+ See Denman*s Engravings tending to illustrate generation andpar- 
turition, Lond. 1787. fol. tab. ix. 

Twins are very rarely contained in a common amnion. Vide J. de 
Puyt in the VerhundeL der Zeeuwsck Genootsch, te Ulissingen, T. ix. 
p. 423, sq. 

J W. Noortwyk. Uteri Humani Gruvidi Anatome, tab. iii. fig. 5. 6. 7* 
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ihrougliout narrowed internally by noduks,, or the qtuui" 
valves of Hoboken.* 

Tb<ey are collected iato a chord by means o£ a cellular 
membrane, which is full of a singular very limpid fluid 
called Whartonian, resembling gelatine in appearance, 
and is surrounded externally by a continuation of the 
amnion. 

573. At the part of the chord which is united to Ac 
foetus, there runs the urachiiSf-f which arises from the fun- 
dus of the urinary bladder and lies between the two um- 
bilical arteries. In the human subject, it is pervious but 
for a very short distance, and, indeed, soon disappears 
altogether. In other mammalia it leads to the allantoid^ 
which is universally acknowledged to be absent in the hu- 
man foetus. For I think that the problematical vtficula 
umbilicalis,. found in human ovula between tlie clionon 
and amnion,^ is not analogous to the allantoid,|| but to 
the tunica erythroides, found in the ova of some mamma- 
lia, and to the vitellary sac of the incubated egg. It 
is found in healthy human ovula, the second or third 



* Hoboken. Anatomc secundin. human, repeti/a. p. 622, sq. ^fig. 
38. 39. 40. 

This structure is further displayed in the arterial branches of the pla- 
centa by Aug. Chr. Reuss in the Nov. Observ. circa Slructur, VttS9r. 
in Placenta Humana. Tubing. 1784, 4to. 

t J. Noreen De Uracho. Getting. 1749, 4to. 

Ph. Ad. Boehmer on the same, at the end of his Anaiome ovi hum» 
fcBcund. sed deformis. Hal. 1763, 4to. 

X Vide Fabr. ab Aquapeudentc. Dc Formato Fcelu, tab. xii. xiii^ 
xiv. xvii. fig. 27. XXV. 

§ Vide the Commcnfai. Soc. Reg. Sc. Gottingens. vol.ix. p. 128. fig. 1. 

II Among the moderns who have compared it to this, is J. F. Lob- 
stein 1. c. fiber die Ernahrung des Foetus. C. H. D'Zondi. ^Sfuppiem* 
ad Anat. et Physiol. 
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mo^th firom conception, too frequently aad of too con- 
stat an^ appearance to be regarded as accident^, morbidi 
or monstrous.* 

•574. The blood vessels of the chord pass to the pla- 
centa, of whose origin from the flocculent surface of the 
chorion united to the decidua crassa, we formerly spoJke. 
^Hence we discover how the substance of the placenta is 
double — the uterine portion derived from the decidua and 
forming a sppngy parenchyma : the foetal arismg from the 
umbilical vessels distributed on the chorion. The increase 
of th^ ovidvim: is irregular, so that the smooth part of the 
chorion grows more rapidly than the ftocculent ; conse- 
quently, the size of the placenta bears a greater propor- 



* The opinions both reapeciing the natural constancy of the vesicula 
umbUicalis, and its analogy to the tunica erythroides, I Qriginallyy as 
far as I know, proposed upwards of twenty years since, in the first edi-> 
tion of these Institutions (1787), and in my Specimen Physiologict Com* 
paratce (1788), formerly quoted. 

The connection of this vesicle with the intestinal canal of the em- 
bryo, and indeed with the appendix vermiformis of the caecum, is shewn 
by Laur. Oken in his and Diet. G. Kiesefs Beytr, zur Fergleichenden 
Zoologie, &c. Fasc. 1. ii. Bamberg, 1806, sq. 

See likewise Kieser*$ Ursprung des Durmkanah aus der Vesicula 
Umhilicalis, dargestellt im Menschlichen Emlryo, Goett. 1810, 4to. 

But, on the contrary, Fr. Meckel shews it to be united with the diver- 
ticulum of the small intestines (Diverticulum Littrianum) in his Beytr* 
zur vergleichenden Anatomie, Vol. 1. Fasc. 1. Lips. i808, p. 93; and 
more fully in.Reil and AutenrcLth's Archiv. fur die Physiohgie, Vol. 
ix. p. 421. 

Consult among others W. Hunter, Anatomical Description of the 
Human Gravid Uterus (a posthumous work edited by Matthew Bail- 
lie). Lond. 1794, 4to. p. 40, sq. 

B. N. G, Schreger*s letter to Soemmering, De functione placentas 
uterinos, Erlang. 1799> 8vo. 
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lion to that of the ovum, the shorter the period which has 
elapsed since ^conception, and a smaller, as the period of 
labour approaches. 

As pregnancy advances, its texture becomes more com- 
pact, sulcated, and lobular on its uterine surface, and 
more smooth on its interior surface which is covered by 
the amnion. It varies greatly in size, thickness, 6gure, 
and situation, or place of attachment to the uterus; ge- 
nerally it adheres to the fundus ; it is destitute of sensibi- 
lity and true iritability. 

575. Although all agree that the placenta is the chief 
instrument in the nourishment of the foetus, the true mode 
of its operation, and its mutual relation to the uterus and 
foetus, have given rise to great controversies in modern 
times. After all, the truth appears to be this,— that no 
anastomosis exists between the blood vessels of the uterus 
and of the chord : but that the oxygenized blood which 
proceeds frpm the uterus to that portion of the placenta 
which was originally the decidua ciassa^ is absorbed by 
the extreme radicles of the umbilical vein distqbuted 
upon the flocculent chorion, and carried to the great ve- 
nous trunk of the chord ; the carbonized blood returning 
from the foetus, through the umbilical arteries, being 
poured in the same manner into the substance of the pla- 
centa, is absorbed by the venous ra^dicles of the uterine 
portion of the placenta, and returned to the uterus. 

This account is supported by very careful but fruitless 
attempts to inject the umbilical by means of the uterine 
vessels, and the uterine by means of the umbilical ; or to 
tinge the bones of the foetus with red, by giving madder 
to the mother during pregnancy. It is also confirmed by 
the difference observable between the blood of the mother 
and foetus. (D) 
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576, During the progress of pregnancy, while the foetus 
and secundines are increasing, the uterus of course under- 
goes important changes^ not only in its size, but situation, 
figure, and especially in its texture, which is considerably 
changed both in regard to its blood vessels and the inter- 
vening parenchyma, from the constant and great conges- 
tion of fluids which occurs* 

In proportion as the uterus increases, the blood vessels 
from being tortuous and narrow become more straight* 
and capacious, and the veins, near the termination of 
pregnancy, acquire so gre^t a bulk + as to have been 
taken for sinuses by some anatomists. 

The parenchyma becomes gradually more thin and 
lax,J especially in the part nearest the ovum, so that al- 
though the gravid uterus is very thick, particularly at its 
fundus, and in a living and healthy wonian is turgid with 
blood and replete with vital energy, nevertheless it is 
soft, and its general nature, especially after death, when, as 
Arantius long since remarked, it almost appears lamellated 
in advanced pregnancy ,§ extremely different from the ficm 
and compact substance of the unimpregnated uterus. 

577. The remaining important changes || of the gravid 
uterus, as well as those still more remarkable which oc« 
cur to the ovum and foetus, we shall briefly relate in the 



• V. W. Hunter. Anat, Uteri Gravidip tab. xvi. 

f Ibid, tab; xviii. 

X V. B. S. Albinus* Annotat. Acad. 1. 11. tab. iii. fig. 2. 

§ Arantius* book De Humano Foslu, p. />, sq. 1679. Compare B. S* 
Albinus* Tab, Uteri Gravidic ii. 

II Among other works consult J. Burn's Anatomy qfike Gravid Uti* 
rui, Glasgow, 1799i 8fo. a work carefully and faithfully executed. 

Y 
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order of the ten lunar months according to wliich preg- 
nancy is at present very conveniently calculated. 

578. As the uteruf ittimediately after impregnation al- 
ways becomes turgid, (56 J) so increasing from that pe- 
riod in bulk and weight, it descends into the upper part 
of the vagina, still retaining its former figure during the 
first three months, except, that, perhaps, its fundus be- 
comes a little more convex and its anterior portion some- 
what recedes from the posterior, and that its cavity, before 
extrenaely sm^ll and nearly triangular, becoming ex- 
panded by the fluids of the ovum, accpmmodates itself to 
their subglobular form. 

The ovum itself, which about the termination of the 
first month is of the size of a pigeon's egg and possesses 

both deciduae separate from each other and the minute 

if. • • *i ''••'.'" *' " " • - • '• 

amnion separate from the larger chorion, Qoipmonly at- 

(..•...I.' .' .. . .•• (■ 

tains, near the end of the third month, th^ si?q.of a goose's 
egg ; the decidua reflexa then closely approaches to th^ 
cra£sa, and the amnion to the chorion ; the former is filled 

■ t I : II'.' ^4 ■ / I « . I t 

with the fluid which bears its name and defends from the 
pressure of the womb the tencjer embryo, now very spfall 
in proportion to it, scarcely indeed equal tp the size of a 
young mouse, and variable and dependent* in situation. 

579. From the fourth mopth, the uterus becomes more 
oval or subglobular, and its neck gradually softening, 
shortening, and almost disappearing, or rather distending 
laterally, it tends upwards and begins to rise to the supe- 
rior part of the pelvis. At the same time the tu^es asceod 

• • • 

with the convex fundus of the womb* and are extended 
apd elongated, but adhere to the §ides pf the uterus so 



• V. Doevercu. Specim, Ohsetv. Academ, p. 104, »q. 



^rinly, tli^t ball' of their length only is separate froi^ 
it; and *t first sight, they appear to arise from the 
middle of the uteri|s>— a circumstance which gave occa- 
sion to an erroneous opinion of the enormous increase of 
th^ fundus of this organ. After this period, the foetus fic- 
quires a size more proportional to the capacity of the 
ovum, ai|d becoming, at the saiiie time, conglobated to- 
gether, acquires a more fixed situation, which it preserves 
to the end of pregnancy; the head is inclined to the chest, 
and the back bent, and generally rather opposite to one 
side of the mother. 

580. In the middle of pregnancy, — at the end of the 
fifth month, so great has the size of the uterus become, 
tl^at its fundus is nearly between the navel and pubis, and 
pregnancy becomes externally evident. From this period, 
the foetus by its motion is generally more distinctly per- 
ceptible to the mother : this circumstance, however, oc- 
curs at no definite time. 

581. During the remaining five lunar months, the ute- 
rus and foetus continuing#to increase, the fundus of the 
former reaches the umbilicus about the sixth month; after 
the eightli, having risen higher, it approaches the scrobi- 
culus cordis. In the mean time, the cervix is gradually 
obliterated, flattened, and attenuated. 

582. In the tenth month, the uterus, overwhelmed, as 
it were, with its own bulk, being eleven inches in length 
and nine or moie in. breadth, begins to subside. 

Each decidua, but especially the reflexa adhering to 
the chorion, having for nri,any months been growing thin- 
ned", i^ow almost appears a net-work of short \vhite 
fibres.* 



On the various appearances of th^ dqcidua duiins; ths Utter lui,( of 
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The larger diameter of the placenta is now nine inches; 
its thickness one inch ; its weight one pound or upwards. 

The length of the umbilical chord is generally eighteen 
inches or more. 

The weight of a common full grown foetus is usually 
seven pounds ; its length about twenty inches.* 

The quantity of the liquor amnii is too variable to be 
defined ; but when the foetus is strong, it seldom exceeds 
a pound. 



NOTES. 

(A) The important contents of this and the preceding 
paragraph demand farther attention. 

Several questions occur. 1. What is the state of the fe- 
male organs during the vehemence of desire? 2. How far 
does the semen masculinum penetrate? 3. Do the Graafian 
vesicles burst from the influence of the semen masculinum, 
or merely from the act of copulation, the semen impreg- 
nating only the contents of the vesicles after their escape 
from the ovariaf 4. At what period do the Graafian vesicles 
burst? 

1. Mr. Cruikshank, on inspecting the genitals of a 
female rabbit during heat, observed appearances nearly 
similar to those described by Harvey, Graaf, Ruysch, 



pregnancy, consult W. Hunter. Anat, of the gravid uterus, tab. xxiv. 
fig. 3, 4. tab. xxix. fig. 4> b, comparing with these, tab. xxix. fig. 2. 

• This weight and volume arc remarkably large in proportion to the 
mother, if compared with those of the oHspriug of many other roam^ 
malia. But, notwithstanding this, woman is so far from producing the 
largest foetus in this respect among the mammalia, that she is far sur« 
pasted by some, especially of the bisulca. 
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Diembroeck, &c.* He found them all prodigiously turgid 
with blood ; the vagina was absolutely of a dark mulberry 
colour^ and on the ovaria were prominent spots which in- 
jection proved to be vascular and which were swollen 
Graafian vesicles ; the contents of the vesicles, however, 
remained transparent: the Fallopian tubes were also 
nearly black, writhing in an extraordinary manner, hav- 
ing a strong peristaltic motion and embracing the ovaria 
with their fimbriated extremity so closely as to lacerate 
on an attempt to disengage them. t These observations 
were all confirmed by my friend Mr. Saumarez.J Dur- 
ing copulation, this state of the organs must be carried to 
the highest pitch of intensity. 

2. Harvey could never detect semen in the uterus after 
copulation.^ Nor l)e Graaf in the vagina. || Verheyn 
found a large quantity in the uterus of a cow, six hours 
after copulation.** Galen always discovered it inthe^ute- 
rus of brutes after copulation.ft Lewenhoeck, in the case 
of rabbits. Ruysch found it not only in the uterus, but in 
the Fallopian tubes of ^wo women killed in the act of 
adultery .Jt Postellus, Riolan, Carpus, and Cheselden also 
believed they found it in the uterus.§§ Haller once found 
it in the uterus of a sheep, forty-five minutes after coition,|||| 

♦ Boerhaave. Proelectiones Academicce, with Haller*» notes, T. vi. 
p. 113. sq. 
t EsLperiments, &c. by W. Cruikshank. Philos* Trans, 1797« 

X A new system of Physiology, Sec. by R. Saumarez, vol. i. p. 337*. 
§ Harvey. De Generatione, p. 228, &c. 

n Regn. De Graaf. T. i. 310. 

•• Verheyn, Sup, Anat, tra. 3. cap. 3. 

ff Galen, De semine. 1. i. c. 2. 

XI Ruysch. Thes, Anat, p. QO. tab. vi. 6g. 1. 

§§ Boerhaave*s Prcelect, Acad, Haller's note to p. 182. t. 6. 
Haller. Etementa Physioi. T. 8. p. 22, 
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and Mr. Hunter is said to have seen it iii the uterus of a 
bitch which lie killed whfile united ^ith the nfiale, by dJvid- 
Jn'g the spitial ihafrow,* HiiHer very justljr remarks that 
some of those ivho assert that they saw s^m^h iii the ute- 
rus, protably saw mucus only. He iiiclines, hoWevef, with 
almo^ all physiologists, t6 th^ opinion thait the sem^n 
does enter the uterus. The lengtli of the penis, the fdfCe 
of emissJort, the existence of a bifid glaiis with two orifi- 
ces in the penis of those male aniriials, the females of 
ti^hich have two ora uteri,t are circulnstancte of no little 
Weight iit favour of the opinion that th^ sem^n does pene- 
trate at least as far as the uterus. But this we shall pre- 
sently examuie farther. ;{: 

3. Dt. Hkightori, the present lecturer oti physidlogy and 
midwifery at Guy's Hospital, with the ^lew of Ascertain- 
ing Whether* it is necessary to i'mptegnatibn that the seiben 

; . . . ■ ' . ■ ■.■-■■• ,.■■-" - . 

^ Satiinarez. I. c, p. 429. 

t Account of the structure of the Wombat, by Sir £. Home. Phil* 
Trans, 1798. 

X Mr. Sauniare^ observed in two instances^ when two hours and a 
halfonly had elapsed after coition, and before corpora Iiitea were formed, 
globular, pearl-Coloured bodies as large ;ls a pea*s head, whith, on being 
squeezed, burst and discharged to some distance a very subtle fluid. 
Dr. Haigliton commonly met with them. Whether these were semen, 
having undergone some change, is uncertain. 

The well known instances of conception without the admission of 
the male organ into the vagina on account of the greait strength of the 
hymen, are sometimes cited, against the opinion that the semeti pi&att 
beyond the vagina. 1 can scarcely say with what weight, beca^ise the 
most minute portion of semen is suHicient to impregnate. Spiallan- 
zani mixed three grains of frogs semen with a pound and a half of water« 
and with this fecundated nearly alt the numerous posterity contained 
in the threads taken from the female; -and after mixing three ^ins 
with even tWch'tyi-lwo pounds of water, he fecundaled some. ' Bissi^ia^ 
Hons, vol. 2. p. 191. English traiislition. 
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enter the Fallopian tubes, made a number of experiments on 
the effects of tyhig and dividing the tubes in rabbits atdif- 
ferent periods relative to coition.* The peristaltic action of 
the tubes and their adhesion to the ovaria during the vene- 
real ardour, argue strongly in favour of the semen being con- 
veyed along them, because they can hardly be supposed to 
begin to occur at this period for the purpose of conveying 
the contents of the Graafian vesicle, as this does not burst 
till a considerable time after copulation. Dr. Haighton, 
mdeed, says that these changes in the tubes did not take 
place in his experiments till long after copulation (48 
hours), — till the ovaria were about to discharge into them 
their vesicular fluids. In this he ag^rees with Bartholin, 
De Graaf, Schurig, Deswig and Lang, who maintained, 
Jike him, that the semen, at least as far as examination 
went, does not enter the tubes,*!* But Mr. Cruikshank and 
Mr. Saumarez, two of the latest experimenters, assert the 
contrary in the detail of their experiments, and, as Haller 
remarks of the old partizans, the negative experiments of 
the former cannot overturn the positive testimony of the 
latter, "Eoruni experimenta negativa non possuntaffirman- 
tium fidem evertere :" Sbaragli, Verheyn, Hartman, and 
JDuverney could find no change in the state of the tubes 
at any time, although their negative observations are 
completely overthrown by the positive observations of 
all others who have enquired experimentally into the 
Siitjedt. Besides, the great abundance of blood in the 
genital organs during the sexual ardour, must cause the 
tubes to enlarge and apply themselves to the ovaria: this, as 



. . . • ; ' . I ' ■! * I • 

^* Experimental enquiry, &c. by John Haighton, M.D. Philos. 
Trans, 1797. 
t Haller. Elem, Physiol, and notes to Boerhaare, 1. c. 
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Haller mentions upon the authority of Hartsoeker^ occun 
even in the dead body by means of injection. — Dr. 
Haighton, however, to prevent the semen from passing 
along the lubes, divided one of them in virgin rabbitS| 
and, after the wound was healed, admitted the animal to 
the male. The ovarium on this side contained corpora 
lutea equally with the other, proving that the Graafian 
vesicles had burst, although the semen could not possibly 
have reached the ovarium.* No foetus, however, was dis- 
coverable in any instance : on the other side, foetuses 
were found equal in number to the corpora lutea. Dr. 
Haighton concludes that impregnation may take place 
without the advance of semen into the tubes. And his 
conclusion is just according to his test of impregnation,— 
the escape of the contents of a Graafian vesicle. But I 
apprehend this to be no more deserving the title of a test of 
impregnation than the emission of the semen masculinum. 
Impregnation is that chahge wrought by means of the male 
semen in the contents of a Graafian vesicle, which ena- 
bles tliem to become a foetus. Now this was never effected 
when the tube was divided : although the presence of cor- 
pora lutea proved vesicles to have burst, yet a foetus was 
in no one instance discovered : in other words, the contents 
of the Graafian vesicles were in no one instance impreg- 



* The divided end of the tube was found totally impervious.— The 
experiment succeeded when one tube only was divided : the division of 
both deprived the animal not only of fertility but of sexual desire, and 
even the division of one had this effect in some instances.— -If the 
|ube was divided after coition, the result was the same, provided the 
operation was performed before the contents of the vesicles had entered 
it • for if too much time had elapsed, the ova were transmitted to the 
uterus and grew to maturity. 
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nated. Hence I infer, with Mr, Saumarez, that the con- 
veyance of semen along the tubes, is requisite to im- 
pregnation. But Dr. Haighton likewise concludes that 
the bursting of the vesicle is the sympathetic effect of the 
semen in the vagina or uterus.* Now although on the 
side where the tube was divided the ovarium did dis- 
charge the contents of some vesicles, it is not proved that 
it did this through the operation of the semen in the va- 
gina or uterus. The venereal ardour alone was shewn in 
the observations of Mr. Saumarez, as well as in those of 
Mr. Cruikshank, to produce, among other great changes 
in the sexual organs, the enlargement of the vesicles,t 

* ''That the semen first stimulates the vagina, os uteri, cavity of the 
uterus^ or all of them. 

By sympathy, the ovarian vesicles enlarge, project, and burst. 

By sympathy, the tubes Incline to the ovaria, and having embraced 
them convey the rudiments of the foetus into the uterus. 

By sympathy, the uterus makes the necessary preparations for per- 
fecting the formation and growth of the foetus, and. 

By sympathy, the breasts furnish milk for its support aAer birth.'* 

There Is reason, however, from one passage, to suppose that Dr. 
Haighton believes the semen to exert all its direct effects upon the va- 
gina. After dwelling upon the opinion opposite to his own, he says, 
'' The difficulties which were opposed to the conveyance of the semen 
by the tubes, were, as we should expect, intended to prepare the way 
for a diiierent explanation ; therefore physiologists, by a very natural 
transition of thought, were led to suppose that the presence of semen 
in the vagina alone was sufficient to account for Impregnation 3** and he 
immediately proceeds to his experiments. 

t The state of the ovaria of women who have died under strong 
sexual passion, has been found similar to that of rabbits during heat. 
In the body of a young woman, eighteen years of age, who had been 
brought up in a convent and had every appearance of being a virginj 
Vallsneri found five or six vesicles protruding in one ovarium, and the 
corresponding Fallopian tube redder and longer than usual^ as he had 



and it is highly probable that in copulation, where it is car- 
ried to its highest point, it is capable of^ laying the foun- 
dation for their rupture. There is ihore reason to believe 
the rupture of the vesicles to be tne effect of this than of 
the specific action of the seinen. Hen birds often lay eggs, 
incapable indeed of being hatched, although separated 
from the influence of the cock, proving that the oestrum 
alone is sufficient in theiii to apply the tube to the ova- 
riuni and convey aw^y an ovuiii. Aristotle and Harvey 
relate that many birds lay eggs froin mere titillation; 
the latter proved it experimentally in the thrush and the 
sparrow, arid in a favoiirite parrot belonging to his wife. 
Blumeribach is decidedly of opinion that the contents of 
a vesicle may escape the ovarium arid a corpus Tuteum 
be formed in virgins, not simply from the analogy of birds, 
but also from the accounts which we have of such exam- 
ples, corresponding in climate, age, and temperanient with 
what should be naturally expected: it is related of young 
women, inhabitants of warm countries, and subject to 
hysterical affections.* 

How the semen operates u^bn the ovarian secretion is 
unknown. Whether it is directly mixed with it, or 
whether its influence is transmitted to the ovarium by 
sympathy, its specific operation, both of fecundating and 
of transmitting the paternal peculiarities, is a mystery 
impenetrably concealed from human curibsity. 



frequently observed in animals during heat. Bonnet ^ives the history of 
a young lady who died furiously itv love with a man of low rank, and 
whose ovaria were turgid with vesicles of great size. Blancaard. Schu- 
rig, Brendelius, Santorini, and Drelincourt mention analoicous facts. 
Haller's notes to Boerhaave's Pralect, Acad. 
^ See his note to |)aragraph, 50?. 
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4. The rupfiire of the ovarium dOes x\6i occur till some 
time suhsequcnt to toition. Mr. Criiil shank did not see ova 
in the Fallopian tubes of rabbits, or orifices in the corpora 
lutea, till the third day from copulation,* nor ova in the 
uterus till the fourth. Dr. Haighton never found any 
thing of a regular form in the uterus before the sixth 

day,. 

(B) An instance of superfetation of the description 
grainted by feleuin^nbach occurred to Mr. Blackaller of 
Weybridge. A white woman of very gay character left 
her husband and sometime aftemards returned pregnant 
to her parish and was delivered in the workhouse of 
twins, " one of which," says Mr. Blackaller in an account 
which he very hanclsomely sent the, " was bom of a 
darker colour than I h^ve usually observed the infants of 
negroes in the West Indies ; the hair quite black with the 
wbblly appearance usual to them, with nose flat and lip's 
thick ;** the second child had all the conimon appearances 
of whi tie children. 

The uterus has been sometimes waiit1ng,t sonietimies 
destitfute of aYiterior opening, J and sometimes double,§ 
in which case we may imagine superfetation possible at 
any period after the first conception, provided each uterus 

has a distinct orifice. 

* ■ - ■. , * 

(C) During 57 years, above 78>0ob women hXve been 

delivered at the Dublin Lying-ih-Hospital, and the pro- 

. , ^ . . • , .» •■,■., 

portion of women producing twins or more is about 1 
in 57. 



tmmmmmmtm 



*' De Graaf and Valisneri met with the same results. 
^ f Lieutaud, Sandifort, Morgagni. 

X Louis. 

§ Ephemcrid, Naiur, Curios. Dec. 3. Ann. 7 and 8. Obs. 35. 
Cent. 9. Obs. 7*. Philos. Trans, vol. 4. 1699. 
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The proportion of males to females, about 10 to 9* 
(D) Fourcroy is almost the only author who has ex- 
amined the blood of the foetus^f and his observations, as 
Berzelius remarks, " seem to have been made by chance, 
and not to be deduced from any experiment;'* " credible 
authors have asserted that the eye cannot distinguish be- 
tween the arterial and venous blood of the foetus." J 
Bichat could observe no difference in the arterial and ve- 
nous blood of the umbilical chords of several guinea pigs 
examined while the mother's respiration was still conti- 
nuing after an opening had been made into the abdo- 
men: " les deux sangs offroient une noriceur egale."§ So 
too in regard to dogs.|| 

The chick, however, in the egg, cut off from all inter- 
course with the mother, requires its blood to be purified 
by the external air : for if the shell is varuished, the chick 
dies; and if, during the latter half of incubation, the shell 
is carefully opened, the chorion, to use the eloquent lan- 
guage of Blumenbach, presents the most beautiful spec- 
tacle in the organic creation ; the arteries are seen carry- 
ing blood of a bright scarlet, and the veins of a livid red.** 



* Sketches of the Medical Schools of Paris, by John CrosSy 

p. 192. 
f Annates de Chimie. T. vii. p. 162. 

X Animal ChemislTy. Translation, p. 41, sq. 

§ Recherches Phisiologiqucs, p. 271. 

II Anatomie Generate. T. ii. 344. 

•♦ Comparative Anatomy ^ Translated by Mr, Lawrence. 
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SECT. XL. 

OF THE NISUS FORMATIVUS. 

583. Having simply described the phenomena of 
conception and the changes which constant observation 
shows to occur both to the ovum and the contained fa3tus 
during pregnancy, we now proceed to those powers by 
which it appears that generation is effected. 

584. Even in our memory, some physiologists of repu- 
tation have contented themselves with roundly asserting 
that true generation never occurs, but that the whole 
human race pre-existed in the genitals of our first parents, 
in the sliape of previously-formed germs which become 
evolved in succeission. Some of these imagined the germs 
to be the spermatic animalcules of the male ;* others 
imagined them to exist in the ovaries of the mother .f 



• Sec \V. Fr. v. Glcichcn, 1. c. » 

+ V. c. The illustrious Haller, who plainly asserted, that all the 
viscera and even the hones qf the future fcetus, nearly fluid indeed, and 
therefore invisible^ were pre-formed, hefore conception, in the maternal 
germ. 

In support of this hypothesis, he argued chiefly from the continuity 
of the membranes and blood-vessels between the incubated chick and 
the yolk of the egg. Opera minora, T. ii. p. 418, sq. 

But the more frequently I have demonstrated the phenomena of in- 
cubation in my Physiological Lectures, the less strength have I found in 
this argument. Nor can I sufficiently wonder how this great physiolo- 
gist could so constantly reject, as almost absurd, the inoscalatiou, pro- 
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585. This hypothesis of the successive evolutiou of 
germs pre-formed from the creation, must,if carefully exa- 
mined, be rejected.* Not only is the superfluous and use- 
less creation, which is supposed, of innumerable germ» 
never arriving at evolution, repugnant to reason, but to 
many preternatural conditionst and such a multiplica- 
tion, of natural powers % are assumed, that it is perfectly 
irreconcileable with sound physiology. 

Add to this, that of the phenomena adduced in its 
favour, no one is sufBcien|:l^ cpnsonant with the truth of 
nature to prove the hypothesis.^ 

On the other hand, we have indubitable qfeservationi 
which refute it directly and cpmplpt^ly. 

5p6. The less this hypothesis of evpl^tiQn, as it ii 
commonly termed, is found consonant with fact c^nd tb^ 
rules of philosophii^iag, th^ more strongly dp^s the pppp- 
site opinion recommend itself tp our nptic^ by its simplicity 
apd correspondence with nature, supposii^, ^s it does, ppt 
an evolution of fictitious germina by conception, but a true 



pcrly so called, of the vessels of tlie chick with those of die yolk, while 
at the same time' he admitted and defended a perfectly similar inoscula- 
tion in the connection of the human ovulum with the gravid uterus. 
EUm. Physiol. Lausanne, 1785J, T. viii. P. 1. p. 94, comparing 
p. 257.' 

* V. L. P. Zweijfl gegeti die Eniwickelungstheorie.^^Aus der fran* 
zosischen Handschrift von G. Foirster. Gotting. 1788, 8vo. 

I* V. Kant*s remarks on these in his Criiik der UriheiUkraft, np^t 

372. 

X This defect I have shewn at large in my UandLuvh da- Nafur- 
gesckichie, page 1.3, sq. 8vo. J807. 

§ Thosei who desire a fuller demonstration of this and other asser- 
tions, but briefly noticed in the present section, I refer to thf wo^k 
iiber den Bildungstr%€jb» {it^iti ediiO Cottiog. ^791« Qvo. 
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and gradual formation of a new conception (torn the 
hitjierto lormless genital ipatter. 

587. This true generation by successive formation has 
been variously described by physiplogistS| but the follow- 
ing we consider as the true account : 

1. The matter of which organized bodies, and there- 

. ' ■ ■ ■ ■ . < 

fore t]ie human frame, i;^ composed, differs from all other 
matter in this, that it alone is subject to the influence of 
the vital powers.* 

2. Among the orders pf vitaj powers, one is eminently 
remarkable and the least disputable of all,— which, while 
it acts upqn that matter hitherto shapeless but mature, im- 
parts to it 'dform regular and definite, although varying 
according to the particular nature of the matter. T^o 
distinguish this vital power from the rest, permit us to 
designate it by the term,— ^isus formativus. 

3. The nisps fonpativus occurs to the gepital matter, 
when this is mature and committed to the uterus in a 
proper condition and under proper circumstances, lays in 
it the rudiments of conception, and gradually forms 
organs fitted for particular purposes; preserves this struc- 
ture during life, by nourishing (455 sq.) the body; and 
reproduces (459), as far as it can, any part accidentally 
iputilatecit 



*•—■ 



* Sec Chr. CirUwntTf uhcr das Kanluche .piinzi^ fur die Nntuv' 
geschichte. Gotting. 1796, 8vo. page 14, sq. 

t Here allow me to make three remarks :— 

] . I have used the expression— nisus formativus, merely to distinguish 
it from the other orders of vital powers, and hy no means to explain the 
cause of generation, which I consider equally involved in Cimmerian 
darkness as the cause of gravitation or attraction, whic|i are merely 
terms given to effects known, like the nisus formativus, a posteriori. 
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588. We therelFore think it very probable that tboscfluids 
which, during a succcsfiful coition, are thrown into the 
cavity of the uterus (527, 533, 551), (A) require a cer- 
tain period for becoming intimately mixed, acted upon, 
and matured ; that, after this preparatory stage, the nisus 
formativus is excited in them, vivifying and shaping the 
hitherto shapeless spermatic matter partly into the beau- 
tiful containing ovulum (565) and partly into the con- 
tained embryo ; (569) and that this is the reason of our 
inability, notwithstanding the present perfection of optical 
instruments, to discover, during the first weeks after con- 
ception, any thing more than shapeless fluids, without 
the faintest trace of the form of an embryo, which, how- 
ever, about the third month, as it were, suddenly becomes 
observable. 

589. We should exceed the limits of these institutions, 
were we to adduce many of the arguments which may be 
drawn from facts, to illustrate, as in our opinion, they 
most clearly do, the great influence of the nisus forma- 
tivus in generation. We will, however, venture to mention, 



2. The word nisus I have adopted chiefly to express an energy truly 
vital, and therefore to distinguish it as clearly as possible from powers 
merely mechanical, by which some physiologists formerly eadeavourcd 
to explain generation. 

3. The point on which the whole of this doctrine respecting the 
nisus formativus turns, and which is alone sufficient to distinguish it 
from the vis plastica of the ancients or the vis csscntialis of the cele- 
brated Wolff and similar hypotheses, is the 'union and iniimait eo- 
exertion fif two distinct prineipUs in the evolution qf the nature oj 
organized bodies, — of the phtsico«mechakical, with the purely 
TELEOLOOicAL-^principIes which have hitherto been adopted bat 
separately by phyiiologists, in framing theories of generation. 
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as briefly as possible, a few, whose weight will, on a 
little close reflection, be sufficiently evident. 

590. Such, in the history of hybrid animals, is the 
singular experiment of impregnating those which are 
prolific, for many generations, with male semen of the 
same species, by means of which the form of the young 
hybrids become so progressively different from the ori- 
ginal maternal configuration, as to approach more and 
more to that of the father, till, by a kind of arbitrary 
metamorphosis, it is absolutely converted into it.* 

591* Such in our knowledge of monsters, (which, ac- 
cording to the liypothesis of evolution, are nearly all 
maintained to have pre-existed in the germs from the 
first creation), is the well known fact, that among cer- 
tain domestic species of animals, and especially among 
sows, monstrosities are very common, while in the ori- 
ginal wild variety they are extremely uncommon. 

592, While the phenomena of reproduction are all much 
more explicable by the nisus formativus than by the pre- 
existence of germs for every part, some particular in- 
stances, (v. c. that of the nails, which, after the loss of 
the first phalanx of the fingers have been known to be 
reproduced on the neighbouring middle phalanx,t) admit 
evidently of no other solution. 

593. From an impartial view of each side of the ques- 
tion, it \vill clearly appear, that the defenders of the 
germs must allow to the male semen, not only an exciting 
power, as they do, but likewise great formative powers, 
and thus their^ doctrine stands in need of the assistance of 
the nisus formativus ; while our explanation^ on the con« 



• Jos. G. Kdlreuter. Driite Foriseiz, dervorl&nf, Nackr. p. 61, iq. 
t Tulpiut. Obsefvai, Med. L. iv. c. 65. 
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trary^ is »uftiGieQt| without the aid of pre-exis(tiag gerias^ 
to explain the phenocnana of geoierajtioD. Nor ean tbore 
be any reaaoa for multiplying the eniia, as they are called, 
vrniecessari ly (B) . 

M l i i nij \mm 
NOTi;S. 

(A) See note A. to section 39, i>ear the end. 

(B) The nisus formativm produces a beiag generally 
resembling the parents, but occasionaUy different. This 
subject will he fully treated of in the note on the vwieti^ 
of mankind. 

It is not probable that the swrdour of the proereants 
affects the energy of the offepring. But from the days of 
Aristotle it has been remarked that bastards arc very fre- 
quently endowed with great genius and valour, and both 
ancient and modern history certainly afford njiany such 
examples, and the circumstance has been commonly 
ascribed to the impetuosity of the parents during their 
embraces. Shakspeare, in King Lear, introduces Ed- 
mund bursting into this indignant soliloquy : 

*' Why bastard ? whereflMe base) 
When my (Umensioasarc as well cotnpaci^ 
My miiad as geuerous, and my ^hape as true. 
As honest madam's issue ? Why brand they us 
With base ? with baseness ? bastardy ? base ? base ? 
Who in the lusty stealth of nature take 
More composition and fierce quality 
Tknix doth, within a dull, stalt, tired bed 
Go to the creating a whole tribe of fops 
Got 't>vccn sleep and wake ?'* 

Mt 1. Sect. 3* 
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Were this explanation satisfactory, the first fruits of 
wedded love would still be on an equality with illegitimate 
offspring. If a greater proportion of illegitimate than of 
legitimate persons have really rendered themselves illus- 
trious, I should attribute their wjperior energy to the 
strength of their parents constitutions, as the weak and 
delicate cannot be supposed so frequently to yield to 
unlawful passions' as the vigorous, and to the necessity in 
which such individuals usually find themselves to rely 
upon their own exertions. 
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340 OF LABOUR AND ITS- SEQUEliJE. 



SECT. XLI. 

OF LABOUR AND ITS SEQ.UEL^. 

594. The foetus, formed by the powers already de- 
scribed, and having reached the period of full maturity, 
has to come into the world by means of labour.* 

595. This critical period occurs naturally (and physi* 
ology treats solely of natural occurrences) at the end of 
the tenth lunar month from conception, i. e. about the 
39th or 40th week. 

596. At that time, the pregnant woman is impelled to 
bring forth by an absolute necessity, less under the in- 
fluence of the will than any other voluptary function 
(287). 

597. Physiologists have differed in their explanations 
of the causes of so determinate and sudden an event. 
After all, the exciting cause of labour must be ascribed to 
an eternal law of nature, hitherto equally inexplicable as 
so many other periodical phenomena in nature ; v. c. the 
metamorphosis of insects, the stages of exanthematic 
fevers, crises, &c. &c. nor has the mature ovum been in* 
aptly compared, ceteris paribus, to fruit, which, when ripe, 
falls almost spontaneously to the ground, from the con- 
striction of those vessels which previously conveyed its 



* J. J. Rdmer. Partus naturalis hnvis ixpositio. Gotting. 178$, 
8vo. 
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nourishment. And in fact it has been remarked that 
the human placenta^ at the approach of labour^ is con« 
tractedy and, as it were, prepared for its separation from 
the uterus. 

What is usually urged respecting the utmost expansion 
of the uterus, and other similar excitements to labour, is 
refuted by many circumstances, and, among the rest, by 
the numerous examples of extra-uterine, whether tubal or 
ovarian, conceptions, in which, at the expiration of ten 
months from impregnation, the uterus, notwithstanding 
its vacuity, is seized with the customary, though indeed 
fruitless, pains.^ 

598. Besides this exciting cause, other very powerful 
efficient causes are requisite, as must be manifest from the 
relation of the ovum to the uterus. 

We are persuaded that ihe proximate and primary cause, 
is solely the vita propria of the uterus (42, 547). 
. Among the remote^ the most important appears to be 
the respiratory effort excited principally by the great 
connectionf of the intercostal nerve with the rest of the 
nervous system. 

,599. We formerly noticed (582) that during the latter 
periods of pregnancy, the uterus somewhat subsided, by 
which circumstance the form of the abdomen is somewhat 
changed, and the inconveniences induced during advanced 
pregnancy in the function of respiration, are relieved. At 
the same time, the vaginal mucus (543) is secreted more 
abundantly, the vagina itself is relaxed,, the columns of 
rugae are ialmost obliterated, the labia pudendi swell; 



* I have recorded a remarkable instance of this kind in the Comment. 
Soc, Sdent, Goitingens, Vol. viii. 
.-(* V. Campcr^s Demon'sU anat, pathol, L. 11. p. 9. 
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finally, neftr the approach of labour, the oi^ uteri gmdMlly 
dilates ii>Bo ft circular opeumg. 

QQO. The phendmena of labour generally observe a 
regular order of invasion and cessation,* whence dccou* 
cheurs have divided them hyto liUiget^ of whioh the 
moderns enunierate four, altbotigb they d^ffine them 
variously. 

fSO\, l\\ thejfirsi, the true pmns oeeur> peculiBr in tfieir 
nature, proceeding from the loifts downwArdd In Uife 
direction of the uterus (necurriug, at imeiiifili, idd^, 
during tlwj whole of l«bour, with tsnidtife degree* of Tio* 
lence and frequency), at first mild, when they tere called 
Tmrning and tire os uteri begins eVidettlly to dilate. At 
the ^ttie time the abdoimen falls still more, Ihe uriiie is 
urgent, and abundance of m^cus floWs frowi the soft fttid 
torn id genitals. 

G02. In the second, the pains increasing, are otfiiled 
prtpnHffg, fttid, from the compreBsing eflftect of the rei^ra- 
tory organs, by m^ans of a strong inspiration a segftient 
of the lower part of the menvbranes of the ovum is pvo* 
truded through the uterine orifice into the vagina. 

6(>S. In the tkird, the pains beooming more exoruei- 
ating, are called hb(yHr pains, and act with ^ill more 
violence upon the uterus, which ib driven downwards 
and compressed against the foetu^) so that the protruded 
segment of membranes becomes extremely tense, ia bnfBt 
asundefr, and the greater part of the liquor amaii es«> 
capes. 

604. Findtlly, in the fourth and last stage, the pains be- 
coming dreadfully violent and agitating^f are accompanied 



* V. Smellie's Set qf analomical tabitt. Tub. m««*»)ev. 

t Although CTtik among my Own eooafrywoafaD, tlie ^tnfttfms 
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with gftet exertions of the woman hermdf ; ulm^t aiw^yg 
too witb shivering, shrieking, tremor of th« knees^ fce. 
The head of ibe child, now on the verge of birth, p«ne- 
tmte&i und the ^ce first appears, the vextex usually 
adhering under the arch of the pubis, and the rest of the 
he«d ia the mean time being farther propelled and re^ 
Yolving airound the impacted ^ekiex as around ani axis. 
TboB the cfatld comes into the world, in the midst of a red 
diaeharge, consisting of a seeond portion of the li^ftor 
aflBilifi mixed with blood. 

€06. Sodfi after the expulsion of the cbildj the ^#«y^ 
labour commences, attended with a painful thon^ mmtitt 
less violent exertion, and followed by another hemorrhage 
from that part of the cavity of the womb* to which the 
placenta had adhered by means of the decidua crassa.f 



described under these four stages^ vary greatly in violence and propor- 
tionate duration ; nevertheless, however naturally they take place^ they 
universally; (excepting some extremely rare cases,) so far surpass, even 
under the most favourable circumstances, the pains experienced by do- 
mestic brutes in their labours, that I trust no one who has frequently 
witnessed labours ia both, will seriously doubt the immense difference 
between the two in this respect. 

♦ B. S. Albinus* Tab. uter, gravid, vij. 

Wm. Hunter's Jnaf* of the gravid uterus. Tab. x. fig. 9. 

f Nic. Massam and all since his time denominate this portion of 
the womb, during or shortly after pregnancy, the cotyledons, from the 
analogous appearance observable in the gravid uterus of sheep or goats, 
in which similar cavities (acetabula) exist, receiving what are called 
the glandular corpuscles of the chorion, corresponding with the foetal 
portion of the human placenta. 

Whatever was hollow, like an acetabulum, was called xort/X*}, by 
the ancients. Vide J. Cammerarii Cotnm* utriusgue iinguct, 256, 
384. 
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605. Immediately that both burthens are expelled, the 
uterus begins gradually to contract, until it acquires its 
original form and very nearly its original dimensions. 

607. For about a week after labour, the lochia are dis- 
charged, for the most part very similar to the catamenia, 
but rather more copious, especially if the mother does not 
suckle her offspring. About the sixth day, their red co- 
lour beconaes fainter and afterwards is converted into 
white. At the same time the uterus is liberated from the 
ramenta of the decidua, and having thus completed the 
function of pregnancy, is again ready for menstruation or 
conception. 
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608. 1h£ breasts, most sacred fountains^ and, as Gel- 
lius Favorinus, the philosopher, elegantly calls them, the 
educators of the human race, are intimately connected 
with the uterus in various wavs. The functions of neither 
can properly be said to exist during infancy : at puberty, 
both begin to flourish,— when the catamenia appear, the 
breasts assume some degree of plumpness: from that 
period they undergo either simultaneous changes,— the 
breasts beginning to swell and secrete milk during the 
pregnancy of the womb; or alternate changes, — the cata- 
menia ceasing while the child is suckled, or the lochia 
becoming copious if the child is not suckled, and s. p. 
Finally, when age creeps on, the function of each abso- 
lutely ceases, — when the catamenia disappear, both the 
uterus and the breasts become equally inert. I omit 
pathological phenomena; v. c. those which occur in irre- 
gular menstruation, leucorrha?a, after extirpation of the 
ovaria, and in other morbid affections. 

609. If this intimate connection is kept in view, we 
shall not be astonished that nearly every description of 
sympathy formerly mentioned (56) exists between these 
organs of the female thorax and abdomen.* 

* J. Anemact De mirabili qua mammas inter et uterum iniercedit 
BjfmpQthia. L. B. 1.784, 4to. 
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610. The influence of the anastomatic sympathy be- 
tween the internal mammary and epigastric artevy,* al- 
though formerly overraled,t is evinced by the change 
which the latter expeir!efio<es in it^ diJMneter during preg- 
nancy and lactation. 

611. Both the uterus and mammae appear to have a 
kind of affinity for the chyle, observable in many diseases, 
and nearly always in new-born children. 

6l£. The irea^st of woi6e^4 ^^^g^ to tbemost eba- 
ractemtie marks of the haman female both by its^ form 
doring the flower of age and by the longer eontinuaiiGe 
of this form after the period of su6kl4ttg than occurs in 
any o^hei* feinaie amrn^l, is composed of a placcntiform 
series of conglomerate glands, divide by numerous fiwp* 
rows into larger lobes^ and buried in a mass of fat ; the 
anterior part swells out particularly with a firm^ descrip^ 
tion of fat ov^er which the skin is exceedingly thin. 

€i\S. Each of these lobes is eoinposed of still amiiUer 
lobes, arrd these of acini, as they are ' t;ermed, to which 
the extreme radicles § of the lactiferms ducts adhere^ de- 
riving a chylous fluid from thie ultimate twigs of the in- 
ternal mammary arteries. 

614. These radicles gmduaiy nmti&g^U form large 



* Eustachius. Tab. xxvii. fig. 12. 

Haller. Icon, anat, fasc. vi. tab. i 

t As G. R. Boiehmcr properly remarks. t)e consensu ufeti cum 
mammis causa lactis duhia. Lips. 1750, 4tb. 

J A. B. Kolpin, Dt structura inath)mrufn, OHfAifl^. I70B. 4tt>. 

Athan. Joannidis, PkysiologulB mafn^Bdrum muHibfiutn specmwfK 
Hal. 1801. 4to. 

§ V. C. Avolo's two plates at the end of Santorini*s posthumous 
works. 

II V. Mich. Girard, Tab. i. annexed tb Iht S^the pUtes tf SiO|i 
torini. 



OF THE MILK, 94? 

trtink$^ co^'responding in number with the lobes^ about 
fifteen in e«c*i bneust. These arectery where dilated into 
lar^ istmise^, but have tio true anasti^tnosis with eaeh 
other* 

©15. These trtihks terminate in Very delicate excretory 
catiah^ which are collected toWai-ds the centre by lAeatis 
of cellttlat substance^ into the nipple,f which, supplied 
with extrefnely fine blood<-ves$eI^ and ilerves, is capable 
of a curious erection on the approach of certain external 
stimuH. 

616. The nipple is surrounded by the areoh^X ^hichy 
as WeH as the nipple, is remarkable for the colour § of 
iShc feificulum under the cttticle,j| and contains sebaceous 
fblRdes.** 

617. The secretion of the breast is the milk^ well known 
\ti colour, watery, soiileWhat fetty, rathev sweet, blatid, 
regemblirig in a!! re<>pects the milk of dodiestic animals, 
but subject to infinitely greater varieties in the proportion 
of its coi>stituent parts, and fai* moie difficult of coagu- 
lation, from the great quantity of salt which it contaijw, 
and afli^rding no trat?e of volatile klkali.tt 



* J. Gmtl. WiiU€r*9 Ohserv. Ami, p. 33. sq. 
•f Santorini's Tab. posth. viii. 
X Rii;fsdh. Thts. i. tab. it. fig. 4. 

I Iti pttgtOLxA vfO/tatt\, esptcmlVf dating tkt fit^t ]^regtlaney, iH« 
Afppies irft uswa% yeltevCr. In th* Swmojed^ wijikl^n, «ilt*if6ttgh viir-» 
gins, Klingstaedt asserts that they are quite black. MSt». suf ies 5ft- 
nHif^ts H Us Lappons. p. 44. 

II B. S. Albinus' Annotat. Acad. L. iii. tab. it. ftg. 3. 
** Motg^ni's Ad\Tirs^ Anet. 1. tfib. iv. fi^. 2. 

ft Fl. J. Vblteteh (PV*5. HiArt) Dthttjefiurmnio'dhsiirPniimffs €***• 
mew, L. B. 1775. Mo. 

Parmentier and Dcyed*, Fi^is iBstptrkncei tt trJsi^rWiffWIi svf 
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618. When coagulated by means of alcohol, it discovers 
the same elements as the milk of other animals* Besides 
the aqueous halitus which it gives off when fresh and 
warm, the serum, separating from the caseous pait, contains 
sugar of milk,^ acetic acid mixed with phosphate of lime 
and of magnesia and with oil and mucus. The buty- 
raceous cream is said to consist of globules of various and 
inconstant size, their diameter ranging between liz and 
-zi^ of a line.f (A) 

619* The analogy between chyle and blood, and be- 
tween both these fluids and milk,:{: renders it probable that 
the milk is a kind of reduced chyle, again separated from 
the blood before its complete assimilation. This idea is 
strengthened by the frequent e^^istence in the milk of the 
particular qualities of food previously taken,§ and by the 
chylous appearance of the watery milk afforded by the 
breasts during pregnancy and immediately after labour.|| 

■ ■ ■ m li III II I ■ ■■ »■■■ ^•^'-^m » —»«»—— 

<fi diffirentes esphces du hit. Argent. 1798. 87o. Theoard in the An^ 
naies de Chimie. T. lix. p. S62. 

* Marc. L. Williamoz, De sale lactis esseniiali, L. B. 1766. 4to. 

f Senac. Tr, du cceur. Vol. ii. p. 276. ed. 2. 

Fr. V. P. Griuthuisen. Untersuck. uler den Unterschied zwisehen 
Eiter und Schleim durch das Microscop. Monach. I8O9. 4to. p. l6- 
fig. 15. 

X Compare J. Theod. Van de Kasteele. Diss» de analogia inter lac 
et sanguinem. L. B. 1780. 4to. and Alex. Wilson, on the analogy be> 
tween milk and chyle, in his Observations relative to the influence qf 
the climate, p. 97. sq. 

§ V. among a host of witnesses, Kolpin in Pallas', Neuen noriU" 
chen Beytrdgen. Vol. ii. p. 343. ' 

II Many arguments induce me to believe, that the lymph of the 
absorbents is of much importance in the secretion of milk. 

For instance, the swelling of the subaxillary glands almost always 
observable during the first months of pregnapcy« 
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620. The reason why this bland nourishment of the 
foetus becomes, by continued sucking, more thick and 
rich, is probably the abundance of lymphatics in the 
breasts. Those vessels continually absorb more of the 
serous part of the milk, in proportion as its secretion is 
more copious and lasting, and by again pouring this 
portion into the mass of blood, promote the secretion 
(477) '" after ablactation they take up the residual milk, 
and mix it with the blood. 

621. The milk is secreted in greatest quantity imme- 
diately after deliver)^; and, if the infant sucks, amounts 
to one or two pounds every twenty-four hours, until the 
menses, which usually cease during suckling, (556) return. 

Occasionally virgins, and new-born infants of either 
sex, nay even men,* as well as the adult males of other 
inammalia,t have been known to furnish milk. 

622. The abundance of milk excites its excretion^ and 
even causes it to flow spontaneously : but pressure, or the 
suction of the child, completes its discharge. 



But especially the remarkable fact, that in advanced pregnancy, when, 
from the womb compressing through its size the large and numerous 
lumbar plexuses of lymphatics, the legs have swollen, this cedematous 
tumor so completely disappears immediately after labour that the calves 
of the legs hang almost flaccid from the lymph finding no impediment 
in the lumbar plexuses and rushing upwards, and a more copious secre- 
tion of milk instantly ensues upon the progress of the lymph. 

The momentary thirst (330) experienced on applying the child to 
the breast, from the absorptidn of Huid in the fauces, may be also men- 
tioned. 

• This is asserted to be very commoQ in Russia. Comment. Acad, 
9C. Petropolit. Vol. iii. p. 278. sq. 

t I have spoken of this at large in the Hannoversick, Magaiin. 
1787, p. 753. eq. 
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NQTES. 

(A) The lower portion of cows* milk that had dtood 

some clays was found by Berzelius* to have a specific 
gravity of 1 .033. and to contain 

Water 928.75 

Cheese with a trace of butter - - 28.00 

Sugar of milk ----- 35.00 

Muriate of potash - - - - 1,70 

Phosphate of potash - . - - 0.25 
Lactic acid, acetate of potash, with a trace 

of lactate of iron - - - - 6.00 

Earthy phosphates - - • . 0.30 



1000.00 



The supernatant cream contained 

Butter - 4. 5 

Cheese 3*5 

Whey 92. 

(B) It may be worth while here to take a general view 
of the subject of generation. 

Life never occurs spontaneously in matter, but is 
always propagated from an organized system already 
endowed with it. Such, at least, appears to be the 
inevitable conclusion from the facts within our obser- 
vation. No instance has been known of a plant or 
animal of any specicxS whose mode of propagation is 
ascertained, ever springing up spontaneously; and al- 
though in many cases the origin cannot be disco- 
vered, yet surely our inability to discover the mode of 
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• MedicO'Chirurgkal Transaction$, V.iii. 
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propagatioa does iu>t jut^tify u$ in denying tke e^iateace 
of it; but, the general analogy, the discovery of the 
modes in which many species propagate which were for- 
merly adduced as instances of spontaneous generatioD, 
and the occasionally manifest source of the difficulties 
which obstruct our eiiquiries» lead necessarily to the belief 
not of the absence of the fact, but of our deficient pene- 
tration.* 

The simplest mode of increase is by the detachment 
and independent existence of a portion of a system. In 
this way trees,t polypes, some worms, and many animal- 
cules:): multiply. 

Next comes the formation of the rudiments of a per- 
fectly new being by the system of another. Thus we 
Have the seed of vegetables, the ova and foetus of ani- 
mals. This occurs by means of two matters, which in 
some examples are furnished by the same, and in others 



■WH"> » t' ■» II J i " » w " ■ »■ •—— — 



• See Cuvicr's ^na/omie Compar^c^'^tn^rsiiion, 

t H!c plantas tenero abscindeus de cor pore matrum 
Deposuit sulcis ; hlc stirpes obruit arvo, 
QuadriBdasque sudes, et acutn robore vallos : 
Sylvariunque aliv preesos propaginis arcus 
ExpecUBt^et viva suft plantaria terrfi. 
Nil r»dicis egent alias : sumiiumique putator 
Hand dubitat terrx* refercns mandare caciunen. 
Quin ei caudicibus sectis, mirabile dictu, 
Trnditur 4 sicco radix oleagina ligno. 

Vit'f^iL Georgica. Lib. ii. 
X See Spllanzani's adtpirable Ohsfrt^ntions rt expm€nc9^ sur Us 
Animalcules. He found a small portion detach itself from the bodies 
of some, the bodies of others split longitudinally, of others transvers^ely, 
of others both longitudinally and transversely into four parts, and the 
new animalcules soon acquired the size of the parent and experienced 
the same changei in their tura* 
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by different systems. The vegetable kingdom affords 
innumerable instances of the former, the acephalous mol- 
lusca and the echinus are examples in the animal king- 
dom.* Both the vegetable and animal kingdoms abound 
in instances of the latter. Here again there are three va- 
rieties. The fluid of the male may be applied to the ova 
of the female after they are discharged from her body, as 
in fish of the bony kind and cephalopodous mollusca; 
while being discharged, as in the frog and toad ; or it 
may be conveyed to the female system, and this either 
without the contact of the male, as in vegetables, where 
the wind, insects, &c. convey it, or by means of copu- 
lation, as in the xnammalia,t birds, most reptiles, and 
some fish. 

In the mammalia, one copulation is sufficient for only 



* It is singular that some hermaphrodites do not impregnate them* 
selves^ but mutually impregnate and are impregnated by others ; such 
are the gasteropodous mollusca and many worms. 

+ Ladies were treated formerly more politely than at present. An 
accidental pregnancy was often attributed to the warmth of imagina- 
tion, the influence of demons, and many other circumstances supposed 
equally powerful as tbedeedof kind. Venette, in his Tableau de V Amour 
conjugal, has inserted an Arret Notable de la cour du Parlement de 
Grenoble, which, upon the attestation of many ma/rone; and sages 
Jcmmcs and doctcurs of the University of Montpellicr» that women 
often fall pregnant spontaneously, declares a lady who had brought 
forth a son although her husband had been absent four years, to be a 
woman of worth and honor, and the child to be the legitimate heir of 
Monsieur the husband. 

Virgil beliex-ed that mares were sometimes impregnated by tht 
west wind. 

Vere magis (quia vere calor redit ossibus) iUst 
Ore omnes versae in Zephyrum, ttant rupibua altii 
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one conception ; among poultry its effects are so exten* 
sive, that a hen turkey will lay the whole season after 
one intercourse with the cock; in the aphis and some 
monoculi, it is sufficient for the impregnation of several 
generations. 

The ovum after its formation may be nourished by a 
fluid enclosed within the same case, and is then hatched 
out of the body by the common temperature, as in insects, 
or by that of the parent, as in birds, or hatched within the 
body of the mother, as in serpents ; or it may be nou- 
rished by a substance shed around it in the womb, as in 
the kangaroo, or by means of an attachment of some of 
its vessels to the maternal system, as in the mammalia ; 
some animals being thus oviparous, others ovo^viviparous, 
and others viviparous. 

The mode of nourishment after birth is various* Some 
are able, without any peculiar arrangement, immediately 
to support themselves, for the wisdom of nature ordains 
the delivery of each species of animals at that season of 
the year when every thing is in the most favourable state 
for administering to the necessities of the offspring. 

Others, many insects for example, are born in the midst 
of food, the parent having instinctively deposited the 
egg in nutrient matter, either found or carefully collected 
by her. 

Others have food collected daily by the parents. Others, 
as all the dove kind, are fed by a substance secreted from 



Exceptantque leves anitnas: ct sspe sine ulHs 
CoDJugiis, vento gravidae (mirabile dictu) 
Saxa per et scopulos et depressas convallcs 
Difiu^iuQt. 

GfOTg, Lib» lii. 

9 a t 
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the crops of both {Mirents;* otfaeis by a fiutd aeevefted by 
peculiar ghmdg belonging to the female oaly* The in* 
stinct which kads tl» parent care£dlf to tend the off* 
spring, ceases at the p^iod when the aystem of die 

offspring is sufSciently advanced to supply itB tmn exi<^ 
geneies. 



^ Hviitar, On mecrwHon in tht vnps Hsf h t ^ Hin ^ tng0am /^ ik 



■BVOSE 4N« tatmt. •itLTUi SMI 



SECT. XU«. 

OF THIe; DIFF£R£NCfiS IN THB SYSTEM BE^ORM AND 

AFTER BIBTH>* 

ffti. From trhat has becA said relatively trt the func- 
th>n$ of the foetus still contaitiet) witbifi its mother ahd 
immersed as it were in a warm bath/ there must ^Vidtfttly 
ht a ConsidctSible difference bfetv^eeh itfe artiiti&l funetibns 
aftti those of the chiW which is borfi atid capable of e*- 
ettittg its will. The chief poittts of dilteretite ^t Sh&ll 
distinctly efiUtnerate. 

624. t^o begin with the blood and its motion, thi§ fluid 
is remarkable both for being of a d^rket red, incapable 
of becoming florid on the contact of atmospheric air, and 
for coagulating less readily and perfectly thah Jifter blrth.f 

Its course too is very diflferent in the fatiis whose elfcu- 

lation is connected with the placenta and who has hever 



* On the subject of this section consult among numerous others, 
TreW, De differ, qniht^siam inter hominem natum el nascendum in* 
tereeienHhtts, Norimb. 1736. 4to. 

Andr. and Fr. tloesslein (brothers), De diffhenliis inter fmtuvi tt 
adultum, ibid. 1783, 4to. 

Fefd« G. Oanz. Zergliederungskunde dit ungehohrnen Kindts mii 
Anmerk, von. S. Th. Soemmerring, Fianeof. 1792. 2 vok. 8vo. 

Also Theod. Hoogeveen, De foetus humani mort'is, L. B. 17*4. tvo. 
p. ea. sq. 

J. Dan. Hcrholdt, De vita imprimis foetus humani, Ha\ ri. ttOf . 
8vo. p. 6l. sq. 

And Fr. Aug. Walter, Antftai, academ. akf«dpf quMed^ p. 44* a^* 

t Fourcroy. Annaht de Ckimie. T. vU. p. l&f, §%* 

.2 A 2 
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breathed, from its course after the cessation of this con- 
nection with the mother, and after respiration has taken 
place.* 

625. First, the umbilical vein coming from the placenta, 
and penetrating the ring properly called umbilical, runs 
to the liver, and pours its blood into the sinus of the 
vena portae, the branches of which remarkable vein dis- 
tribute one portion through the liver, while the ductus 
venosus ARANTiif conveys the rest directly to the inferior 
vena cava. 

Both canals, — the end of the umbilical vein contained 
in the abdomen of the foetus, and the venous duct, be- 
come closed after the division of the chord, and the former 
is converted into the round ligament of the liver. 

626. The blood arriving at the right side of the heart, 
from the inferior cava, is in a great measure prevented 
from passing through the lungs, and is derived into the 
left or posterior auricle of the heart, by means of the 
Eustachian valve and the foramen ovale. 

627. For, in the foetus, over the opening of the inferior 
cava, there is extended a lunated valve^X termed from its 

* Compare Herm. Bernard. De eo quo differ t circuitus sanguinis 
fcetus ah illo hominis nati. Reprinted in Overkamp*s collection. T. i. 

Jos. Wenc. Czikanek, De actuosa hominis nascituri vita s, circutal. 

foetus ah kotninis nati diversitate* Reprinted in Wasserberg s collection 

T.iv. 
Sabatier at the end of his 7V. Complet. d*Anat, Vol. iii. p. 386. sq. 

1781, and in the Memoires Mathemat, et Physiques de Vlnstitut. T. iii. 

p. 337. sq. 

But especially!. Fr. Lobstein, in the Magasin Encyclopidique, 1803. 
T. iii. Vol. li. p. 28. sq. 

f Arantius, Dehumano Joetu lihellus. 97. 

Compare B. S. Albinos'. Explicatio talular. Eustachii» p. 164. sq. 

I Ualkxj J)€ valvula EutlachH. Getting. 1738. 4to. 
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discoverer,* Eustachian, which usually disappears as ado- 
lescence proceeds, but, in the foetus, appears to direct + 
the stream of blood coming from the abdomen towards an 
opening immediately to be mentioned, existing in the 
septum of the auricles. 

628. This opening is denominated the foramen ovale,X 
and is certainly the chief cause why the blood, which 
streams from the inferior cava, is poured into the left 
anricle, during the diastole of the auricles. A falciform^ 
valve, placed over the foramen, prevents its return, and 
appears likewise to preclude its course into the left auri- 
cle, during the systole of the auricles. By means of this 
valve, the foramen generally becomes closed in early in- 
fancy in proportion as the corresponding Eustachian 
valve decreases, and it more or less completely disappears.]] 

699' The blood which enters the right auricle and ven- 
tricle, principally proceeds from the superior cava, and 
flows but in a very small quantity into the lungs, while, 
from the right ventricle, which, in the foetus, is remarka* 
bly thick and strong for this purpose, it pursues its course 



♦ Eustachius, De vena sine pari, p. SSQ. Opuscula. tab. viii. fig. 6. 
tab. xvi. fig. 3. 

f J. F. Lobstein, De valvula Eustachii, Aug. 1771. 4to. 

X Haller, De for amine ovali et Eustachii valvula. Getting. 1748. 
fo). c. f. ae. and much more copiously in his Opera minora, T. i. 
p. 33. sq. 

§ For an account of the opinion of C. Fr. WolflF, who regards the 
foramen ovale as another mouth of the inferior cava, opening into the 
[eft auricle in the same manner as the mouth commonly known opens 
into the right. Vide Nov, Comment, acad. sclent, Petropol, t. xx. 

1775. 

II H. Palm. Leveling, De valvula Eustachii et foramine ovali. 
Auglipol. 1780. 8vo. c. f. ae. 



MHiPiimsx^ w-Wich is^ ^ it w«?e, the: Qhi«jf ^iM^bk aC <b* 
^pjiimms^ry mnxy. A few w^kj^ ^ft« tiiftfe, ^14% 4ttct 

t^^^^n^a Qil^^tkcted m4i «9nv^rt^ int# % kjiii4 of dssm 
ligament. 

@3i^ Hiji^ Ulpo4 of iH^ t^i^jL ^ivg^ <^ip^i t^ rMHiD| 
ia 4^ gre^\ i«,f a%<|]^^ to^ t^ c(ic^,h6r> mtexf^ ihet rnnUlimk 

mHrii^ (37$!) i)4li€k p«8s QUI OQ ^^ si4fi of l^ i^roolMtt 
^t ibe uQ^jbUical qpeiijd^g^ ati4^ %^r biMrth,t. lUniwisA b^ 
come imp^forat^ cho^^.t 

^1. As t'lie fi^fy^Mcm of i^ hr^gs^si^sffcqj^j &msit%'m ibl 
fedtus> theiv ap^raAe# i$ Q3^ti?^mf ly> dii^aiil ffOii wbia 
it is aft^ the c^io&Q^fiQ^ii^ieQi c^ i^pftrelMMiU Tk^ aM 
pr<^pwtiQmIIy^ iii^ si^^ti^rj, iheiv colQur i^^ cUrk^r, iMr 

gr€^e^» %u^ tlsMit wbilQ rijkQi^iit ai^l^ ^$ma(it thi^ «iit^ j^ litltr, 
^^e^ 9.fter l^^t^ tb^jr, i^tjeri^ {^ibuai^ ^wi^i. apQ« in^ 
siwfw?e.J The righl Iwg fea& tte% p^uliarity qF ^^^ 

Tbe cither cireumstaiH;^ pending t^ QommeiiM9»QM 

of respiration were described in the section upon that 

function. 

\ 
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* B. S. Albinus^ Annot, acad. l^, ii. tab. vii. fig. 7. 

f V. Italler's hones ami. fasc. iv. tab. iii. vi. 

X This is not the proper place for explaining the condhlons undttr 
which this occurs^ and the cautious th^r(;fore rec^uisite in giving^an ojpi- 
nion in a covirt of justice^ founded on the examination ofthe lungs. 

Among many other writings, the very important posthumous poper of 
Wm. Hunter may be consulted in the Medical Observ, and Bnquitiet. 
Vol. vi. p. 284. sq. 

§ Portal in the Mem, dt CAcad. dcs sc. de Paris, 1769. p. 555. soi 

Metzger^ D^e pulmone dextro ante sinisirum respitanie, R^on. 
1783. 4to. 
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6SA. From oiu reaiarkt upon ibe nutritkm of the (cttm, 
it is clear that its alimentary tube and cbylofKMetic ayatem 
mxkst be very peculiar. T^us, v. c. in aa embryo a few 
aicmtbs old^ tbe large intesiints very nearly resemble the 
ttBall; but during the latter half of pregRaneyy beiiig 
tuigid with meooDium, they really deserve tbe epithet by 
which they are coramooly distiagaisbed. 

6d3« The meeonium is a saburra, of a brownish green 
eoleur^ IbrBoed evidently from the secreted fluids of tbe 
fcetuft) and ehiefly from its bile^ because it is fiis»t observed 
at tbe period corresponding to the first secretion of the 
btle; aad in moiistrou& cases^ wliere Uie liver has beea 
akefttj, mo m^eonium, but merely a small quantity of co« 
knirlasi mucusy ba^ been found ia the iiHesitsaev. 

634. The cacum is extremely different in the new bom 
ebild from its future form^ and conliuued f^raight from 
the appendix vermiformis, &c.* 

(5S5. Other similar diflferewces we have already spoken 
of, and shall now pass over. Such are the nrachm (573),, 
the membrana pupi/lari^ (26$) the descent of the testes in 
the male, (510 sq.) 

Some will be treated o^ mofe properly ia tbe next 
section. Others, of little moment, we shall entirely omit. 

636. This is a favourable opportunity for briefly no- 
ticing some remarkable parts which are out of all pro- 
portion larger in the foetus and appear to serve important 
purposes in its economy, although their true and prin*' 
cipat design deterves stiU further invettigation. They 
are usually styled glands, but their parenchyma i* very 
ififferent from true glandular structure, nor has any ves- 
tige of an excreting duct been hitherto discovered in 
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* B. S. Albinus* Annotate Acad. L. ▼?. tab. ix. fig. 7. 
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them. They are the thyreoid, the thymus, and the su 
pra-renal glands.* 

637. The thyreoid gland f is fixed upon the cartilage 
of the same name belonging to the larynx, has two lobes* 
is, as it were, lunated,:}: and full not only of blood, in 
which it abounds in the foetus, but of lymphatic fluid, and 
becomes, as age advances, gradually less juicy .§ 

638. The thymus is a white and very tender structure, 
likewise bilobular, sometimes completely divided into two 
parts, occasionally containing aTemarkablecavity,|| placed 
under the superior part of the middle of the sternum, 
always ascending as far as the neck on each side,** of 
extremely great proportionate size in the foetus, abound- 
ing in a milky fluid, becoming gradually absorbed in 



* Vide F. MechePs Ahhandlungen aus der menschlichen u. verg* 
leichenden Anatomie, Halle. 1805. 8vo. He makes It probable that 
these three organs contribute to the chemical functions of the nervous 
and hepatic systems^ and thus diminish the quantity of hydrogen and 
carbon. 

t Cajet. Uttini^ De glandulct thyrddece usu, in the Comment, in* 
stiiuii ^ononiens. Vol. vii. p. 15. sq. 

X Haller*s Icones Anal. fasc. iii. tab. 3. 

§ J. Ant. Schmidlmiiller, iiher die Aus/uhrungsgunge der Schild' 
druse, Landshut. 1804, 8vo. 

II Aug. Lud. de Hugo, De glandulis in genere et speciatim de 
thy mo, Gotting. 1746. 4to. fig. 2. 

Morand the younger in \hzM6moirei deVAcad. des Sc, de Paris, 
1759. tab. 22—24. 

Vincent Malacarne in the Memorie della Societa Italiana, T. viiL 
1799. P. i. p. 239. sq. 

Sam. Chr. Lucae, Anatomische Uniersuchungen der Thymus^ 
Francof. 1811. 4to. 

*• Haller*9 Icones Anat, 1. c. 
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youth, and frequently disappearing altogether in old 
age* 

639. The supra^renal glands, called also renes succen- 
turiati and capsulae atrabiliarise, lie under the diaphragm 
on the upper margin of the kidneys,t from which, in the 
adult, they are rather more distant, being proportionally 
smaller. They are full of a dark fluid of a more reddish 
hue in the foetus than in the adult. (A) 



m 



NOTE. 

(A) It is singular that Blumenbach should omit to 
notice one of the most striking peculiarities of the foetus— 
the very great proportionate bulk of its liver. The pro- 
digious size of this orgar\ arises from the distribution of 
four-fifths of the blood of the umbilical vein through it, 
and probably, as some think, in a certain degree, from the 
great quantity of meconium in its biliary ducts. After 
birth, no blood is conveyed by the umbilical vein, and the 
expansion of the thorax readily expresses the abundance 
of meconium ; hence the liver must diminish. 

This peculiarity, as well as the great size of the thyreoid, 
thymus, and supra-renal glands, probably serves some 
purpose hitherto undiscovered, but an evident good effect 
results from it, in relation to the organs of the thorax. 

* Hewson*s Experimental enquiries, P. iii. passim, 
f Sec Eustachius their discoverer. Tab. i. ii. iii. and tab. xii. fig. 1. 
10. 12. 
Haller*8 Icones Anat. fasc. iii. tab. vi. 
Malacame, I. c. 
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Ixk the foetus the k»g& are completely devoid of air^ aftd 
consequently there cannot be much^ if any^ circulation of 
blood throttgli ibe ]>uimoiKiry artevy and vein% and the 
hver by its ma^niiude protfuding ibe diaphragm upwMrdi 
renders the capacity of the cheat cocreapimdentiy smaB^ 
and at the same tin»e it containg an inuuense proportion of 
Uood. After birth^ ihe dimiiusbed sixeoi* the liver allowt 
a great increase to the capacity of the chest; not oaly 
is full inspiration allowed^ and consequently a free passage 
to the blood of the pulmonary vessels during inspiration, 
as Haller remarks,* but a certain degree of permanent 
dilatation of the lungs is allowed, (for much air remains 
in the lungs after every expiration), and as the liver con« 
tains, Imraediately after birtb^ so much smaller a portion 
of the blood of the system than before^ the greatly in- 
creased supply required by the lungs is thus afForded.f 
See Note B. Seel. 8. 
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f See Mr. Blyce^^s^ eiiedleiyt paper on ikim subjeel in tbt SSinkmgk 
Mid, ^ Suff^ Joumtd, \9t5f. Jm. 
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SECT. XLIV. 

OFTHB OXeWTH, STATfOKAllY CONDITION, AND 

DECREASE OF MAN. 

640. Nothing more remains at present than to survey 
at Que view the natural course of the life of man, whose 
aniiiial fuacti^ivs we have hitlierto arranged in classes and 
examined individually, and to accompany him through 
liis principal epochs from his birth to his grave.* 

641. Ttie cormnencement of formation appears to happen 
about the third week from conception (5QQ\ and genuine 
himd is firs^t observable about the fourthj, the life of the 
^Uis^at this period being extremely faint (S2) aad almost 
merely that of a vegetable ; the motion of the heart (96), 
under fortunate circumstances, has been observable at this 
tim& in the human embryo^f though long ago detected 
by Aristotle in the incubated egg,:}: and since his time 
denominated the punctum saliens. 

The original form of tlte embryo is simple,, aod^ as it 
we«e,.disg»is6c)^ wonderfully dkfferentfrom the perfect con- 



^ Vide CoiMt. Anast. Philites De deeremenfo »eu ete marttgind senilu 

Hit. isee. 8va. 

f Vide J. Dfe Muralt(>> in the Ephemeriiet N. C Dee. ii. ann. 1. 
p» 30B. 

Roume de St. Laurem, in Rmkt^s Oh. et mfin, $, l» phi/nqme. 
Joillet. I779> p. Ad. 

%. A«lilocli'» Hi9V. AninMEl. L« ri. cap. ^. Opers. VSopf. if. p. d9#v 
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formation of the human frame, which deserves to be re- 
garded as the grandest effect of the nisus formativus, and 
at which it arrives by gradual changes or, if we may so 
speak, metamorplioses from a more simple to a more per- 
fect form.* 

642. The formation of human 6o«e+ begins, if we are 
not mistaken, in the seventh or eighth week. First of 



♦ Hence, as I have remarked in another place« ( — Nova Litter aria 
Goettingensia, a. 1808, p. 1386 — ), human monsters are sometimes met 
with, so strongly resembling the form of brutes, because the nisus for- 
mativus, having been disturbed and obstructed from some cause or 
other, could not reach the highest pitch of the human form, but rested 
at a lower point and produced a bestial shape. On the contrary, I 
have never once found among brutes a true example of monstrosity, 
which, by a bound of the nisus formativus, bore any analog to the 
human figure. 

For fuller information in regard to the resemblance of the very early 
human embryo to the larvae of reptiles, and in some measure to the 
foetuses of quadruped mammalia, consult after Har\'ey De generate 
animal, p. 184, 235, sq. London, l651, 4to. — Grew's CosmoL sacr. 
p. 37, 47. — Lister De Itumorihus. p. 444, and others, especially Auten* 
reith, Ohservat. ad histor,, emhryon, facientium. P. i. Tubing, 1797, 
4to. — Fr, Meckel, both in \}[i^Auffutz zur menschl, u, vergleich. anal. 
p. 277, sq. and in the Beytrug zur vergleich. anat, p. 63, and else- 
where, and Const. Anast. Philites, I. c. 

't' I say of human bone ; for in the incubated chick, it commences 
much later, — at the beginning of the ninth day, which corresponds with 
the seventeenth week of human pregnancy. 

Observations, therefore, made on the incubated chick, must not be 
hastily applied to the formation of the human embryo, — an error com« 
mitted by the great Haller himself, who clearly asserted that what he 
had demonstrated in regard to the incubated chick, teas equally appli' 
cable to other classes of animals and to man himself. 

This opinion gained so much ground subsequently, that some phy- 
sicians who endeavoured to settle the forensic disputes resp^^ng pre- 
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ally the osseous fluid forms its nuclei in the clavicles^ ribs, 
vertebrae, the large cylindrical bones of the extremities, 
the lower jaw, and some other bones of the face, in the 
delicate reticulum of some flat bones of the skull,— of the 
frontal and occipital, but less early in the parietal. In 
general, the growth of the embryo, and indeed of the 
human being after birth, is more rapid as the age is less, 
and vice versa. (A) 

643. About the middle of pregnancy, certain fluids be- 
gin to be secreted, as the yi^ (486) and bile. In the course 
of the seventh month, all the organs of the vital, natural, 
and animal functions have made such progress, that if the 
child happens to be born at this period, it is called^ in a 
common acceptation of the word, vital, and regarded as a 
member of society. 

644. In the foetus, near its full growth, not only is the 
skin covered by a caseous matter, |^t delicate hair appears 
upon the head, alid little nails become visible; the mem- 
brana papillaris splits (262); the cartilaginous external 
ear becomes more firm and elastic ; and in the male the 
testes descend. (510, et seq.) 

645. About the end of the tenth lunar month, the child, 
being born, (595), undergoes besides those important 
changes of nearly its whole economy, which were formerly 
described at large, other alterations in its external ap* 
pearance; v. c. the down which covered its face at birth, 
gradually disappears, the wrinkles are obliterated, the 
anus becomes concealed between the swelling nates, &c. 



mature labour, deduced their argumeuts from this hasty comparison of 
the periods of this incubation with those of human pregnancy. Vide 
V. c. Hug. Marreti'8 Con5tf/^a/£on ausujet d*un enfant, £^c. Divion. 
1768, 4to. 



646. By degrees the iufant learns to em^y its miidui 
JucuUies of perceptioHi atteation^ remtniacence, indina^ 

tion^ &c. whence, even in the early tnonthsi it dreams^ 
and s. pu^ 

647. The organa of the external semes are gfradually 
evolved and perfected, aa the external ear, the Intemel 
nares^ the coverings of the eyes» xlt. the saprA wrbttal 
arches, the eyebrows, &c. 

648. The bones of the skull unite more firmly ; tb^^n- 
tkmli are by degrees filled tip ; and about eight montitt 
after birth, dentition commences* 

640. At thi« period the ohild is ready to be tviamd, iu 
teeth being intended to manducate aolid food and not to 
injure tlie mother's breast. 

650. About the end of the first yeari it karns to rett 
upon its feet and stand erict^ — the bi|;^ieit characttrkrtic 
of the human body.f 

651. The child now weaned from i t«* mother's breael 
and capable of using its feet, improves and ftc^ttires tiiore 
voluntary power daily : another grand privifoge i>f the 
human race is bestowed upon it^^^^the Use of spHchf-^^ih^ 
mind beginning to pronounce, by means of the toligde, 
the ideas with which it is familial*. 

652. The twenty milk teeth by degrees fall out ^bMt 
the seventh year, and a sictmd dtntition [Hrodtlces, in the 
c6urse of years> thirty-two permanent teeth. 

655. During infancy^ memory is m^re vigor6iM thaa 



• Consult Tiedemann Ubcr die Enlwickelung dcr seelef\fahigkeiim 
hty Kindern, in the Htssisch, Beyir. Vol. ii. P. ii. itt. 

t Ger. VroUk (pr«8. BrugmaHs) Dm, de hwmink ud itMiim fru* 
sfimfU0 erfdttm per coiforiifhhricam di^Mti^, Ludg. Bftt. 17^> 
Svo. 
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the other fecallies of the mmd, and much moti powerful 
than at aay mber period in tenaciowsiy reoeiviiig the 
impressions of objecis : after the fifteenth year, the fire of 
imifgimition btirns most strongly. 

654. This more lively state of the imagination occum 
very opportunely at puberty^ when the body^ andergoing 
▼arieus remarkable ehanges, is being gradually prepared 
for the eKercise of the sexual functions, 

655. Immediately after the period Mrhen the brea^ of 
the «idole8eent girl have begun to swell, the chin of the 
boy is cotered widi dowu, and the phenomena <^ puberty 
nafiifeat Uieiaseives in either sex. The girl begins to men* 
atmate, (5M)9-"Kin important change in ^e female eco«> 
nomy, accompanied, among other eircumstanceS) nearly 
always by an increased brightness of the eyes and redness 
of the hps^ «nd by more evident saisiUe qualities of the 
perspiration. The boy begins to secrete genuine siwm 
(527), and, at the same time, the beard* grows more abun- 
dantly, and the voice becomes remarkably grave. 

By (he spontaneous internal voice of nature^ as it were^ 
the sexual instinct (71) is now for the first time exci^> 
and man, being in the flower of his age, is capable of 
sexual connection. 

656. The period of puberty cannot be ej^actly defined : 
it varies with climate and teniperapient,f but is generally 



■ . . *^ «» ■■ «ii . ii I iii ij Miap ■■■ i ^«v ■ >«iy«ja^.^^>1»|»— MMiW»»^M>>»i^^i^p».; « ■» i f wi 



• The fabulous report, even at this day prevalent, respecting the 
wapt of beard among some American nations, I refuted by a host of 
tvitnesses in the Golting, Magaz, ann. ii. P. vi. p. 418 etseq. For I 
have adduced instances from the whole of America, both of natiod'; 
who allow their beard to grow, at least, in part; and of others, who, 
upon indubitable authority, pluck out their beard by peculiar instru- 
ments, itc. 

t I have inserted in the Bibi, Medic, vol i. p. 558 ef sc^. ah account 
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more early in the female; so that in our climate, girls 
arrive at puberty about the fifteenth year, and young men, 
on the contrary, about the twentieth. (B) 

657. Soon after this, growth terminates; at various 
periods in different climates, to say nothing of particular 
individuals and families.* (C) 

658. The epiphyses of the bones hitherto distinct from 
their diaphyses, now become intimately united, and, as it 
Were, confounded with them. 

659. At manhood, — the longer and more excellent pe- 
riod of human existence, life is, with respect to the cor- 
por.eal fqnctioi\s, at the highest pitch (82), or, in other 
words, these functions are performed with the greatest 
vigour and constancy ; in regard to the mental functions, 
^he grand prerogative of mature judgment is now afforded. 

660. The approach of old agef is announced in women 
by the cessation of the catamenia (556), and not unfre* 



communicated to me by G. £. ab Haller, of procreation in a Swiss girl 
only nine year^ df age. 

* For man has no peculiar privilege of not experiencing the effects 
of climate in common with other organized bodies, which are com* 
monly known to arrive at their growth much later, caeteris paribus^ in 
cold than in warm climates. 

As to the giants of Patagonia and the dwarfs of Madagascar, men- 
tioned by Commerson, I have reduced the exaggerated accounts of the 
former to a true statement, and have shewn that the latter are diseased 
Cretins, in my Treatise De gen, hum, var. nativ, p. 253, 260. ed. 3. 

t J. Btru. Fischer*s Trad, de senio ejusgue morhis, Ed. 2. Erf. 
1760, 8vo. 

Bcnj. Rush's Medical Inquiries & Observations, Vol. ii. Philadel. 
1793, ?vo. p. 293, sq. 

Burc. W. Seiler*s Anatomice c. h, senilis specimen, Erlaog. 1799* 
Qvo. Const. Anast. Philitee. 1. c. 
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quently by an appearance of beard upon the chin ;* in 
men, by less alacrity to copulate : in both, by a senilef 
dryness and a gradually manifested decrease of vital 
energy • 

661, Lastly, the frigid condition of old age is accom- 
panied by an increasing dulness of both the external and 
internal senses, a necessity for longer sleep, and a torpor 
of all the functions of the animal economy. The hairs 
grow white and partly fall off. The teeth gradually drop 
out. The neck is no longer able to give due support to 
the head, nor the legs to the body. Even the bones 
themselves— the props of the machine—rin a manner waste 
away, 8cc.:|: 

662. Thus we are conducted to the ultimate line of phy* 
siology, — to death without disease,^ to the senile sv^ava<na, 
which it is the first and last object of medicine to pro- 
cure, and the cause of which must be self-evident from 
our preceding account of the animal economy. || 



• Vide J. Burlin. De faminis ex suppressione mensium harhafh. 
Altorf. \6^4, 4to. This remarkable phenomenon, which deserves 
further investigation, is analogous to a change frequently remarked 
in female birds, which, after ceasing to lay eggs, lose the feathers 
peculiar to their sex and acquire those characteristic of th^ male. 
Examples of this occur in the columba oenas, phasianus colchicus, 
pavo cristatus, otis tarda, pipra rupicola, anas boschas, &c. 

t Joach. H. Gernct. Ue sicciiaiis senilis effeciihus. Lips. 1753, 4to. 

} I do not here repeat what I have said at large in my osteological 
work, p 36, sq. upon the remarkable wasting of the bones of old men. 

§ G. Gottl. Richter* De mortc sine morlo, Gotting. 1736, 4to. 

II J. Oostcrdyk Schacht. TV. gua senile fatum inevitahili necessi' 
tale ex Itum, corp, mechanismo segui demonstraiur, Ultraj. 17S9» ^^« 

Matt. Van Geuns Dc morte corporea et causis moriendi, L. 13. I76l» 
4to. reprinted ia Sandifort*8 Thesaurus, vol. iii. 

2 B t 
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663. The pkenometta of a mori^bund person* arc cold- 
ness of the extremities, loss of brilliancy in tbe ejres^ smoll- 
ness and slowness of the pulse, Which more atid mcHre fi*» 
quently intermits, infrequency of respiration, which at 
length terminates for ever by a deep expiration. 

In the dissection of other moribund mttumalts tbt 
struggle erf the heart may be perceived ; and the right 
auricle and ventricle are fovmd to live rattier lon^f thto 
the* left, (117). 

664. Death is manifested by the coWriess and rigidity 
of .tlie bddy, the flaccidity df the cornea, the open state cf 
the anus, the^Jividness of the beck, the depression arid 
flatness of the loins (59, Note), and above all, by an 
odour truly cndaverou^.f If tbese colkctivt mhrks are 
present, there can be s^carcely tootti foi the comphiinl of 
Pliny, that one ought not to believe even a dead man.}: 

665. It is scarcely possible to define tbe natural period 
of life, or, as it may be termed, the more frequent and 
regular limit of advanced old c'.ge.§ But by an accurate 

■ - - ■ —^^ 

C. G. Ootyd. Dr morie et varia m<friettdi rdlia^. Ldgd. Bat. 
1791, 8vo. 
. C«rt. Sprfcngcrs/w.^/*^. medic, T. I. Amrt. ISO^j p- 689, sq* 

* Stt the successive progress of the phenonitna of death otiserred m 
hitnselG a man of middle age, dying of dysentery, iii Morhz ini^st. 
zur Erfahrungs Setlen*Ktmde. vol. i. P. 1. p. 63,9i|. 

t Durondcau in the Nouveanx Mim. it V Ac, cfe Brut^lf^, tc4. i. 
1788, p. i. 

J C. Himly's Commentatio (which ^in«d th^ Wyk\ ptizti) Mi^iis 
hislotiam causas ct signa listens. Gotting. 1794, 4lo. 

Sol. Anschel's Thariatologin s. in f^ortis natui'a^, caufcas, g^ha, 
ipecies, ki diognosin diigmsifiones, ib. 1795, 8vo. 

4 Among othw well known treatises on thi« sublet, consult J. <5tt* 
n^r Be ierhino vitce, Tigur. 1748^ Reprinted ia i^t^ae&^fhimlHhcm 
et Helvetiea litleHii. 17*9, T.iv., 



MUkthhieitk^ 6f Mm^oug bills of tikort»\ity, I bftVe ^LSt^r- 
i^lfed a i^iaiiitc&bte fact^thM A y^-y kiV^e ^o^(ion oT 
©if6?|]*«rtis fe6cch thcfr eighfy-fovf^h year, «iWl^^ 6ft tfifc 
*bnWj^, feHv ej^c^d it (I)). 

666, On th^ whote, ndtXvHktancJM^ rtite Wiafeftefs^^ 
chffM^^A, the iht^ttfp^a'rrce of rt^rfts, the vi^^entee of^^ 
«tees, tfee fatality of ^ct4^nt9, a^d maAJr oth^r cirerrtR'- 
sttmcJes, pt'e^ent more than peAaps seve?rtty-eight persons 
diit of ii thottstthd fr6m dying of old a^e, without diseris^, 
nevertheless, if liumeth lo^gerfify* Ite cfi'inpared, caet^Sti^ 
p«ri!ytfS, tv^th ih^ duraifion M tfee Kfe 6f *n jr crth^r kh6wn 
Mimal amohg 1?he mammalia, We shftll fiWd tlVat 6f all th^ 
St^stical trhinftigs ^bo^t the fftisery of hhin^n V\{^, il6 
6tft ts more tpftf6ii«d*d thafi thirt wbirfi is comifldftly H*a*fe 
Wsp^cftihg Wit sh^rtW^ss of its dtiratr<^ (E). 



NbtlES. 

{A) For a minute account of ossification I refer to Mi*. 
Howship's papers in the ^ixtli and seventh volitmes of the 
Midk&'ChirUrgkal Tranmctwns^ and more particnlarly to 
h ttfView of the first p&per iti the fif^ ntrtftb^r of tlie Afindh 
(ff Medicine and Surgery/. ^ 

(B) Instances continually occur in both sexes 6f early 
puberty, sometimes joined with very rapid growth. The 



» i^ttm de ViifulamkS. Nisffprid rif(g et mortis. Oj^ra. v6l. ii. p. 
12^1^ sq. London, lf40y fol. 

CjkT. W. Huf«krtid'« MdkrdMdiiL T. 1. p. 90. and eliewhere. 
Edit. 3. 1805. 
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mind however does not usually keep pace with the body, 
(or rather the brain with the rest of the body) and such 
individuals have commonly short lives. Some males are 
reported to have been adult l)efore the completion of 
their first year. One of the earliest examples of female 
puberty is given in the Medico-Chirurgical Transac- 
tions :* the girl began to menstruate when not three 
years of age, and soon after acquired large breasts, broad 
hips, &c. Schurig relates that a little couple, each nine 
years of age, married and begot ason.f 

The activity of the grand organs of generation, — of the 
testes in the male and the ovaria in the female, pro- 
duces the great changes in the rest of the generative 
organs and in the system at large at the period of pubertVi 
for if they are previously removed, these changes do 
not occur, and they appear in general proportional 
to the evolution and activity of those organs.J This is 
well known in regard to animals and man. Wc* perhaps 
have no well authenticated instance of the castration of 
a woman,§ but when the ovaria have been found defici- 
ent, the signs of puberty have not appeared||, while 

* Vol, iv. t Spermatol. p. 186. 

1 1 say geBerally^ because, for instance, the greatest evolution of the 
testes is o(\en accorapaniec] either with little beard, or a small larynx, 
or some analogous circumstance, while the other marks of manhood are 
strikingly manifested ; and vice versa. A boy only six years of age with- 
out any premature evolution of the organs of generation, is recorded to 
have had a beard. Pkilos. Trans, vol. IQ. 

§ A castrator of sows and other animals in Germany is said to hare 
been so enraged with his daughter forgiving loose reins to her passions 
as to have resolved to extinguish them, and (o have completely sue* 
ceeded by removing her ovaria. " Ita bilis mota est, ut aperto latere 
castraret pullam, quam ab co tempore nulla tettgit veneris cupido.'* 
Boerhaavc*s Prcelect, Acad. T. vi. p. 127. 

II Philcs, Trans, vol. Q5. 
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the absence of the uterus has not been attended by any 
deficiency in the general changes.* I must think with 
Moreau f that many phenomena have been ascribed to 
sympathy with the uterus which are really referrible to 
the ovaria. 

Mr. Hunter made an experiment respecting the removal 
of one ovarium only. He took two young sows in all 
respects similar to each other, and after removing an 
ovarium from one he admitted a boar of the same farrow 
to each and allowed them to breed. The perfect sow bred 
till she was about eight years old, — a period of almost six 
years, in which time she had thirteen farrows, and in all 
one hundred and sixty-two pigs ; the other bred till she 
was six years old, — during a space of more than four 
years, and in that time she had ciglit farrows and in all 
seventy-six pigs. Thus it would appear that each ovarium 
is destined to produce a certain number only of foetuses, 
and that the removal of one, although it does not influ- 
ence the number of foetuses produced by the other, causes 
them to be produced in a shorter time.;}: 

(C) Not only do instances oK early puberty and full, 
growth fre(|uently occur, but likewise of deficient and 
exuberant growth. Dwarfs are generally born of the 
same size as other children, but after a i'ew years they 
fuddenlv ceiise to cfrow. Thev are said to be commonlv 
ill-shaped, to have large heads, and to be stupid or mali- 
cious,^ and old age comes upon them very early. The 



* Memoires de la Society MMicale d' Emulation. Paris. Tom. 2. 
•f Histoire naturelle de la femme. T. 3. 

X An experiment to determine the effect of extirpating one ovarium 
upon ike number of young produced. Oh, p. 1 67« 
§ *' It will not be easy to produce me an instance of any one giant or of 



thr^ie foreigjii d^4$ir£$ l^t^y ejchibite^ io Lqii^^i^^ tfW^ Vi#Q 
aud one iKomAft, liaci c^ptaioly large b^cU ^nd fiat up^^, 
but ia othei* reftp^cts w/^n^ w# Q)4d<^- The t^Uesit of ili^ 
three seei»ad a sulky c>reatui:ey \)jut t^e wpi^AQi w^ vfyry 
ingenious and obliging^ and Simon Paap, the l^^t of t^ 
three, appaai;ed v.e^y Amiatbk. tjk w^ tii^^ty-ei^t 
ioches high ^d tweiu,ty-six ye»i'$ ol.d. Th'^ ^fcere b^| re^ 
lated to each Oithea:, and the cel^tio^ of 9U Wi^i^e ^ ^ 
common &iafi« TIaeir co^^teaAO^'^^ ^#re thK>s# of picf^p^ 
ixu>£e advanced:. The smaileat dW:¥>*f QA ^??cpr4 ^.^m QObly 
sixteea inche6 high, wheix tbiity-^v/^n y§^& of 9ge«^ 

The taUe^ person j^iitheiatvciaily reco«d?d h^ nfiven fus^ 
cceded lune feet, accord^eg ijo Ual^ex. 

^hey^aung mAnfrom Huntin^on^ire alsO lajtrly e^xh^- 
hiited in London was of rematckablje h^ht. Aij^pttigi^ 
ot% seventeen years 0^5 a^> he we^ ne^ly ^ght f^^st. 
I;^ had a sistei* of extx,^idmkry h^ghj^, ai^d i9eny of tu$ 
faouily weie veiy ta,!!.. il^ Vi^^, ^ i^ u^ual^ hprp 9f d^ 
ordinary size, kut soon began ig. grpw rapidly. I^e ap- 
peared amiable, ajnd a^ $K<ute as ipp^yputl^ of h^ ^ge 
aod raja^L. firiants aqd dwfir&{iirQyi(jl^n<ti«lIy seldois^ i^%ch 
their foftletJi year ao^l buve no,t ve^y active prg^^ of 
generation «t 



an^ one dwarf perfectly soupd In h^rt and mind, i. e. in the same d%» 
gre^ lyith a thousand other individuals who are regularly oonsdtuted. 
Great mental weakness is the usual portion of giants, gross stiupidily 
that of dwarfs.'* Lavaters Physiognomy, 

* Haller. Eiementa Physiologias, T. 12. lib. 30. 

^ A»: the peri<xl oj g^^wMl is so^hpn in dw^i^j ^^i 4ks iM)4f^ of 
childhood so short in those wliprjeachpvii^^.csf^Hyt Uis lo^<^]^(^ 
tl[|M,Ah«lr odd i^ M(m \>e. pc«ffl^iw-^th?^ tlHV s|aijip4i^y ^^i^ aiad 
decline will be like^fiJi^.shpr.t, jGijims d^ J^ lilv<V %%ft* \ Mi^Mi 
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(J)) Qui* countryman Pun* married when a hundred 
ap4 teWcaty years oi' age, retained his vigour till a hundred 
^u4i (ovtyj aod died ^t a hui^diesd and iifjty-two from pie-* 
\^^ ift^uv^ by a change iu hi&.diet. Harvey >yhLO difr- 
ected him, fouri^d x>o decay qi any prgan,* and had not 
Parr become an i nwiijit^ of tlie £^l of Ar wdel's family in 
London, he probably wookl haveiived aiany years longer. 
Our other countryman Jenkins, who lived a hundred 
and sixty-nine years, is perhaps the greatest authentic 
iustaace of longevity. 

It is uimecessary to observe, that the height and the 
agf of men at present m*e the same as they bi^ve been for 
diousands of years. It is a common custom to magnify 
ibe past. Homei' who flourished aknoat tliree thousand 
y^^rfi ago, makes his heroes hurl stones in battle which 

«/ Ho yavBfs fff^&f 

Yet the giant wka Mas Uie terror of the Israelites, WAft. 
not probably more than nine feet in height, a,nd David^ 
who ^ew him, a^d was nearly cotemporary with Homer'i^ 
hecoes, s^ys, ** Tlic days of our years are threescore and 
ten; and if by reason of strength tiiey he fourscore 
years, yet is their stiength labour and sorrow ; fbf it i& 
soon put off and we fly away." 

(Ey The functions o^' the human machine having naw 
been fiaUy described, it may be of advantage to consi«kp 
it in its relation U> other ani^nated systems, and to review^ 
tbe duef varieties in which it appears. 



Hopkins Hopkins, weighing never more than ISlhs. and ktterly 
but I2y di«d of pure old age at seventeen, and one of his sisters, but 
twelve years of age and weighing only ISlbs. at the time of k^r death 
had: aili the masks of oV^ agp. Genilemofft Magazine , vcL 94, p. 19 1 . 

* Philos: Trans, vol 3. l6g9. f Iliad, lib. 5. J Rsaim gn^ 
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Numerous authors have remarked that a gradation 
exists among all the objects of the universe, from the Al- 
mighty Creator, through arch-angeis and angels, men, 
animals, vegetables and inanimate matter,down to nothing. 

** Vast chain of being which from God began. 
Natures ethereal, human, angel, man. 
Beast, bird, fish, insect, what no eye can 9ee» 
No glass can reach, from infinite to thee. 
From thee to nothing."* 

Yet this gradation deserves not the epithet regular or in- 
sensible. '' The highest being not infinite must be, as has 
been often observed, at an infinite distance below infinity." 
'^ And in this distance between finite and infinite there will 
be room for ever for an infinite series of indefinable exist- 
ence. Between the lowest positive existence and nothing, 
wherever we suppose existence to cease, is another chasm 
infinitely deep; where there is room again for endless 
orders of subordinate beings, continued for ever and 
ever, and yet infinitely superior to non-existence." '^Nor 
is this all. In the scale, wherever it begins or ends, are 
infinite vacuities. At whatever distance we suppose the 
next order of beings to be above man, there is room for 
an intermediate order of beings between them, and if for 
one order then for infinite orders; since every thing that 
admits of more or less, and consequently all the parts of 
that which admits them, may be infinitely divided. So 
that as far as we can judge, there may be room in the 
vacuity between any two steps of the scale, or between 
any two points of the cone, for infinite exertion of infinite 
power."t 



* Pope*9 Essay on Man, Epistle 1. 

f Dr. Johnson's Review of a Free Enquiry into ihe nature and 
origin ^evil. 
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In fact^ at how vast a distance do we see the innate 
mental properties of man standing above those of the 
most sagacious animal : how immensely does the volition 
of the lowest animal raise it above the whole vegetable 
kingdom; and how deep the chasm between the vital 
organization of the meanest vegetable and amass of in- 
animate matter. Gradation must be admitted, but it is 
far from regular or insensible. Neither does it regard 
the perfection nor so much the degree, but the excellence 
and combination, of properties, — man placed at the sum- 
mit of the terrestrial gradation by the excellence of his 
mind and the combination of the common properties of 
matter, of those of vegetables and of those of animals, 
with those peculiar tb himself, is surpassed by the dog in 
acuteness of smell and by the oak in magnitude, nor is 
he more perfect than the gnat or the thistle in its kind. 

Bodies consist of particles endowed with certain pro- 
perties without which their existence cannot be conceived, 
viz. extension and impenetrability ; with others which pro- 
ceed indeed from their existence, but are capable of being 
subdued by opposing energies, viz. mobility, inertness; 
and with others neither necessary to their e^^istence nor 
flowing from it, but merely superadded, for example, 
various attractions and repulsions, various powers of 
affecting animated systems. 

Inanimate bodies have no properties which are not 
either analogous to these or dependent upon them ; are 
for the most part homogeneous in their composition, and 
disposed to be flat and angirlar, increase by external ac- 
cretion, and contain within themselves no causes of 
decay. 

Vegetables^ in addition to the properties of inanimate 
matter, possess those of Life, viz. sensibility (without 
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and locomotive power, with the necessary organs, are 
variously superadded, and endless varieties of organization 
constructed, so that air and water, the substance and 
the surface of the earth, are all replenished with animals 
calculated for their respective habitations.* 



breeze wafting the wings of the fly turned him round in the air and he 
settled again with his prey upon the gravel. I then distinctly observed 
him cut off" with his mouth first one of the wings and then the other, 
after which he flew away with it unmolested with the wind.'* Dar- 
win's Zoonomia. — Instinct. Consult the works of the two Hubers 
Sur les aheiles and Sur les feuTrnis. 

* An error has been committed not only in supposing the gradation 
regular, but in supposing every species of animal to constitute a distinct 
step in the gradation. " The whole chasm in nature," says Addison, 
(Spectator, No. 519,) "from a plant to a man, is filled up with divers 
kinds of creatures, rising one above another, by such a gentle and easy 
ascent, that the little transitions and deviations from one species to 
another are almost insensible." ** All quite down from us," remarks 
Locke, {Essay on the Human Understanding, B. 3. c. 6.) " the descent 
is by easy steps, and a continued series of things, that in each remove 
differ very little one from the other. There arc fishes that have wings, 
and are not stranger* to the airy region ; and there are some birds, that 
arc inhabitants of the water j whose blood ii cold as fishes, and their 
flesh so like in taste that the scrupulous are allowed them on fish days. 
There are animals so near of kin both to birds and beasts, that they are 
in the middle between both : amphibious animals link the terrestrial 
and aquatic together, seals live at land and at sea, and porpoises have 
the warm blood and entrails of a hog; not to mention what is confi- 
dently reported of mermaids or sea-men." Now the various kinds of 
animals do certainly run into each other ; no two are so diflerent but 
that daily discoveries are made of a third intermediate. But connection 
is not gradation. Many kinds, for instance, birds and beasts, and the 
intermediate ones by which they are united, are all on a level in point of 
excellence, so that a single step in the gradation may comprehend a 
great number of kinds ;— the whole vegetable kingdom forms but one 
step. 
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Many besides the common properties of animals, has 
others which raise him to an immense superiority. His mipd 
is endowed with powers of the highest order which they 
have not, and his body being, like the bodies of all animals, 
constituted in harmony with the mind that the powers of 
the latter may have effect, differs necessarily in many 
points of construction from the body of every animal. 
Well might the greatest of all uninspired poets exclaim, 
"What a piece of work is man ! How noble in reason ! 
how infinite in faculties ! in form and moving how ex- 
press and admirable ! in action how like an angel ! in ap- 
prehension how like a god ! the beauty of the world ! the 
paragon of animals !'** 

The true ourang-outang (simia satyrus) approaches 
the nearest of all animals to the human subject. Curious, 
imitative, covetous, social, placing sentinels and disposing 
themselves in a train for the propagation of alarm, some- 
times seeming to laugh,t walking occasionally erect, de- 
fending themselves with sticks and stones, copulating 
face to face,;}: carrying their young either in their arms or 
on their backs, possessing teeth of the same number and 
figure as our own, and very lascivious in regard to our 
species, the ourang-ou tangs at first sight afford, if any 
of the genus can afford, a little probability to the opinion 
of a close connection between monkevs and the human 
race. Uncivilized men, too, make a slight approach in 
many corporeal particulars, as we shall hereafter find, to the 



* Shakspeare, Hamlet, Act, 2. Sc. 2. 

f Lc Cat (.Traiti de V Existence dujluide des nerfs. p. 35,) asserts 
that he had seen the jocko {Simia TroglofydesJ both laugh and cry. 

I Fouche d'Ol^sonville. Oh^philos, sur let maurs d'anim. etr angers, 
p. 167. 
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aWucttwe of other ittrittrab, arid siifedalso the ciretimSPteiices 
iff their existent clall imb vitdoh few df th^ f^etihsc 
itk^iA pdWetH ctf (yttr riftf are, they h^ve heeh §iM^^ ih 
cortoboratidfn <yf this opihwyrt. B^t afi AtterrtJVfe^xieiHiite- 
tJdh di9|>lays diffiferehees of the ^atest migrrttiMe betwett 
the humaii and the brute ei^atton. These we shall review 
tttdet tw6 divisiofiis, the first embraeii^ the Mental, and 
the second the cbrporeri charascleristtes of iMaiikinrd. 

In judging of the mental faculties of itonkind, not 
iterely those s^bould be eonsMei^ whitJi an miforCunately 
Situiited irtdivrdnal may diarplay, but th(^ whiah all the 
irAte iiirotxid dis{ylay tindet fav^ytittible ch'cumstances. A 
seed and a pebble may not on a shelf apj^estr very disfei- 
)ft1Iar, but if bd^h are placed in the earth, the ii^hate 
characteristic ert^rgies of the seed ^oon become cOffispi- 
ctiotis. A savage tttay in the same manfter seem little sti- 
perior to an ourang-out^g , but if instru6t!<m is afforded 
td both, the fbrrhei' will gradnally develfcff)e the poivers of 
ik(v nature in all their noble superiority, while the lattet 
Will still remain an otirahg-outang. The ejccell^cc of 
Aran's mind dtrmotistr^tes it^lf b^ his voice and hands. 
Witttess the infinite variety and the depth of thought «- 
pressed by means of words: witness hts great reasOfrirtg 
'powers, his ingenuity, his taste, his conscientious, religioirs, 
ahd benevolent feelings, irt hi<i manufjrctcyries, liis galleries 
6f the fine arts, his halls of justice, liis temples, and hh 
charitable establishments. Besides the (!{UaHti€s cdittindh 
to all animals, each of which lie, like every animal, pos- 
sesses in a degree peculiar to himself, and some indeed in 
a degree very far surpassing that iii which any animal 
possesses them, for instance, benevolence, mechanical 
contrivance, the sense for music, and the general power of 
observation and inference, he appears exclusively gifted 



with fetiiAgs of rdigidn and jttstice, with tcttte^ MrTth Wtt, 
«nd i^th Uie faculty of coftif^ltriilg ^ngs end diVitij^ into 

Tfaie coT^real chftradteri6tic6 of nmhkijid ar^ ti^ tfifn 
inriking ^nd noU^.f Attam^ the b^bgs beheid by SM^ 
m Paradisei 

'^ *f^o 6f fat li"0l)lef s!iipB, ^lf€cl and lall, 
CkKi(»k^ ie^^t^ ¥iFitii nutivfe hotioiir difd 
in AaM majcttjr itwM lords of t(IK**t 

The ftrect ptt^tiire is natural and peculiar to riian.§ All 
if^tib'fis walk 6fect, and among those individuals who 
h&ve biee'ii diS(:6>refed in a <viM and solitary state, there is 
tib Wdl authefttlcated iristaiic^ df btie whose progression 
#tfs bit ail fbtir$. If we atreiiijit this mode of progression. 



* Consult Spurxh^im's Hysiem ^f P/iysiognbtn^t pft^ttn. 
t Consult Blumenbach*8 Treatis*^ De Generis Hnmnni Vmketote 
Naiiva, Sect. I. 'De hominis a coeteris animalibus difTerentia. / 
J Milton's Phradisc Lost. Book iv. 288. 

§ There is rto necessity to attempt the refutation of the ridiculous 
bif>ini6n that man is dtetintd tb walk on all fburs. Sut t do so for iKe 
pur|k]^ of displaying ninny jTCCttliftrities of our strucinrfc. 

It is almost incredible that any thinking man cOnld hftvt ^nf^- 
twined it for a monient. Yet such is the fact, and it was in vain even 
that Hudibras, after proving to his mistress by his beard that he ^a« 
no gelding, urged his erect posture in proof that he was not a horse. 
*' Next it appears I am no horse. 
That I can argue and discourse. 
Have but two legs, and ne'er a tail^- 
Quoth she. That nothing ^ill avail ; 
For s6me philosophers of late here 
Write, men have four legs by aatat^. 
And that 'tis custom makes them go, 
Erroneously but upon- two." 
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we move either on the knees or the points of the toes, 
throwing the legs obliquely back to a considerable dis- 
tance ; we find ourselves insecure and uneasy; our eyes 
instead of looking forwards are directed to the ground ; 
and the openings of the nostrils are no longer at the lower 
part of the nose, in a situation to receive ascending odo- 
rous particles, but lie behind it. Our inferior extremities 
being of much greater length in proportion to the superior, 
and the trunk than the posterior, of animals with four ex- 
tremities, even in children in whon^ the proportion is less, 
are evidently not intended to coincide with them in move- 
ment; they are much stronger than the arms, obviously 
for the purpose of great support : the presence of calves, 
which are found in man alone, shews that the legs are to 
support and move the whole machine ; the thigh bones are 
in the same line with the trunk, in quadrupeds they form an 
acute angle; the bones of the tarsus become hard and 
perfect sooner than those of the carpus, because strength 
of leg is required for standing and walking sooner than 
strength of arm and hand for labour ; the great toe is of 
the highest importance to the erect posture, and is be- 
stowed exclusively on mankind. The superior extremi- 
ties do not lie under the trunk as they would if destined 
for its support, but on its sides, capable of motion towards 
objects in every direction; the fore arm extends itself 
outwards, not forwards, as in quadrupeds, where it is an 
organ of progression ; the hand is fixed not at right angles 
with the arm, as an instrument of support, but in the 
same line, and cannot be extended to a right angle with- 
out painfully stretching the flexor tendons ; the superior 
extremity is calculated in the erect posture for seizing and 
handling objects, by the freedom of its motions, by the 
great length of the fingers above that of the toes, and by 
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the existence of the thumbs which, standing at a distance 
from the fingers and bending towards them, acts as an 
opponent, while the great toe is, like the rest, too short for 
apprehension, stands in the same line with them, and 
moves in the same direction. Quadrupeds have a strong 
ligament at the back of the neck to sustain the head; in 
us there is no such thing, and our extensor muscles at the 
back of the neck are comparatively very weak.* They 
have the thorax deep and narrow, that the anterior ex- 
tremities may lie near together and give more support; 
the sternum too is longer, and the ribs extend consi- 
derably towards the pelvis to maintain the incumbent 
viscera ; our thorax is broad from side to side, that the 
arms being thrown to a distance may have greater extent 
of motion, and narrow from the sternum to the spine ; and 
the abdominal viscera pressing towards the pelvis rather 
than towards the surface of the abdomen in the erect atti- 
tude, do not here require an osseous support. The pelvis is 
beautifully adapted in us for supporting the bowels in the 
erect posture ; it is extremely expanded, and the sacrum 
and OS coccygis bend forwards below : in animals it does 
not merit the name of pelvis ; for, not having to support 
the abdominal contents, it is narrow, and the sacrum in- 
clines but little to the pubis. The nates, besides extend- 
ing the pelvis upon the thigh bones in the erect state of 



• Ab the head is connected with the trunk farther back in animals 
than in us, the small length of lever between the occipital foramen and 
the back of the head, and the length of the head below the foramen » 
require all this power; but in us much more upholding power than 
we have at the back of the neck would be required for all-four pro» 
greseiun, as the spine wt>uld be connected with the head horiion tally. 

$ c 
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standing or walking, allow us to rest while awake in the 
sitting posture^ in which the head and trunk being still 
erect, our organs of sense have their proper direction 
equally as in walking or standing : Were we compelled to 
lie down like brutes, while resting during the waking 
state, the different organs of the face must change their 
present situation to retain their present utility, no less 
than if we were compelled to adopt the horizontal pro- 
gression ; and, conversely, were their situation so changed, 
the provision for the sitting posture would be compa- 
ratively useless. 

While some, perversely desirous of degrading their 
race, have attempted to remove a grand source of 
distinction by asserting that we are constructed for 
all fours, others with equal perverseness and ignorance 
have asserted that monkeys are destined for the up- 
right posture. Mon^keys, it is true, maintain the erect 
posture less awkwardly than other animals with four 
extremities, but they cannot maintain it long, and while 
in it, they bend their knees and body ; they are insecure 
and tottering and glad to rest upon a stick; their feet, 
too, instead of being spread for support, are coiled up as 
if to grasp something. In fact their structure proves them 
to be neither biped norquadruped, but four-handed animals. 
They live naturally in trees and are furnished with four 
hands for grasping the branches and gathering their food. 
Of their four hands the posterior are even the more per- 
fect and are in no instance destitute of a thumb, al- 
though, like the thumbs of all the quadrumana, so insigni- 
ficant as to have l>een termed by Eustachius, '^ omnino 
ridiculus;*' whereas the fore hands of one variety (simia 
paniscus) have not this organ. 

tt was anciently supposed that man, becaaise gifted with 
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the highest mental endowments, possessed the largest of 
all brains.* But as elephants and whales surpass him in 
thi% respect, and the sagacious monkey and dog have 
smaller brains than the comparatively stupid ass, ox and 
hog, the opinion was relinquished by the moderns, and 
man was said only to have the largest brain in proportion 
to the size of his bodv. But as more extensive observa- 
tion proved canary and other birds and some varieties of 
the monkey tribe to have larger brains than man in pro- 
portion to the body, and several mammalia to equal him 
in this particular, and as rats and mice too surpass the 
dog, the horse and the elephant in the comparative bulk of 
their brains ; this opinion gave way, in its turn, to. that of 
Soenamerring, — that man possesses the largest brainin com- 
parison with the nerves arising from it. This has not yet 
been contradicted, although the comparative size of the 
brain to the nei*ves originating from it (granting that they 
originate from it) is not an accur^ite measure of the facul- 
ties, because the seal has in proportion to its nerves a 
larger brain than the house dog, and the porpoise than 
the ourang-outang. 

As the human brain is of such great comparative mag 
nitude, the cranium is necessarily very large and bears a 
greater proportion to the face than in any animal. In an 
European a vertical section of the cranium is almost four 
times larger than that of the face (not including the lower 
jaw); in the monkey it is little more than double ; in most 
ferap, nearly equal; in the glires, solipcdes, pecora and 
belltiee, less. The faculties, however, do not depend upon 
this proportion, because men of great genius, as Leo, 



* Consult Spiirzheim, 1. c^ on the correspondence between the mind 
and theproportion of the brain in several particulars. 

2 C 2 
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Montaigne, Leibnitz, Haller, and Mirabeauhad very large 
faces, and the sloth and seal have faces larger than the stag, 
horse and ox, in proportion to the brain, and the propor- 
tion is acknowledged by Cuvier to be not at all applica- 
ble to birds. We are assisted in discovering the propor- 
tion between the cranium and face by the facial angle of 
Camper. He draws two straight lines, the one, horizon- 
tal, passing through the external meatus auditorius and the 
bottom of the nostrils, the other, more perpendicular, run- 
ning from the convexity of the forehead to the most promi- 
nent part of the upper jaw. The angle which the latter,— 
the proper facial line, makes with the former, is least in 
the human subject, from the comparative smallness of the 
brain and the great developement of the mouth and 
nose in animals. In the human adult this angle is 85°; in 
the ourang-outang 67° ; in some quadrupeds 20^ ; and in 
the lower classes of vertebral animals it entirely disap- 
pears, 

Neither is it to be regarded as an exact measure of the 
understanding, for persons of great intellect may have a 
prominent mouth ; it shows merely the projection of the 
forehead, while the cranium and brain may vary greatly 
in size in other parts; three fourths of quadrupeds, whose 
crania differ extremely in other respects, have the same 
facial angle ; great amplitude of the frontal sinuses, as in 
the owl and hog, without any increase of brain, may di- 
minish it, and for this reason Cuvier draws the facial line 
from the internal table of the frontal bone. 

In proportion as the face is elongated, the occipital 
foramen lies more posteriorly ; in man consequently it is 
most forward. While, in man it is nearly in the centre 
of the base of the cranium, and horizontal, and has even 
sometimes its anterior margin elevated; in most quadra* 
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peds it is situated at the extremity of the cranium ob- 
liquely, with its posterior parts turned upwards, arid is in 
some completely vertical. On this difference of situation, 
Daubenton founded his occipital angle* lie drew one 
line from the posterior edge of the foramen to the lower 
edge of the orbit, and another in the direction of the fora- 
men, passing between the condyles and intersecting the 
former. According to the angle formed, he established 
the similarity and diversity of crania. The information de- 
rived from it in this respect is very imperfect, because it 
shows the differences of the occiput merely. Bl|iuien- 
bach remarks that its variations are included between 80 
and 90° in most quadrupeds, which differ very esseiiiialiy 
* in other points. 

The want of the os intermaxillare has been thought 
peculiar to mankind. Quadrupeds, and even the ape 
tribe, have two bones between the superior maxillary, 
containing the dentes incisores when these are present, 
and termed ossa intermaxillaria, incisoria, or labialia. 
Its universal existence in them, however, is not satisfac- 
torily established. Man alone has* a prominent chin : his 
lower jaw is the shortest, compared with the cranium ; and 
its condyles differ in form, direction, and articulation 
from those of any animal : in no animal are the teeih 
arranged in such a close and unif(»rm series; the lower 
incisores, like the jaw in which they are fixed, are per- 
pendicular,— a distinct characteristic of man, for in ani- 
mals they slope backwards with the jaw bone; the canine 
are not longer than the rest, nor insulated as in monkeys; 
the molarcs differ from those of the ourang-outang and 



* Memoiret de tAcademie des Sciences de Paru, 1764. 
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of all the genus simia, by their singularly obtuse projec- 
tions. 

The slight hairiness of the humaa skin iu geueral^ al- 
though certain parts, as the pubis and axilte, are mope 
copiously fnrni^heil with hair than in auimals ; the situa- 
tion of the heart lyiwg not upon the sternum, as in qua- 
drupeds, but upon the diaphragm, on account of our 
erect position, the basis tctrned not as in them to the spine, 
but to the head, and the apex to tlie left nipple ; the om- 
nivorous structure of the ahmentary eanal; the curve of 
the vagina corresponding with the curve of the sacrum 
formerly mentioned, causing woman to be not, as brute 
females are, retromingent ; perhaps the hymen ; the singu- 
lar structure of the human uterus and placenta ; the 
length of the umbilical chord and the existence of the 
vesicula umbilicalis till the fourth moiith; tlie extreme 
delicacy of the cellular membrane; the absence of the 
allantois, of the piinniculus earnosus, of tlie rete mirabile 
artieriosum, of the suspensorius oculi ; and the siimlltiess 
of the foramen incisivum, which is not only very lai^e in 
animals, but getierally tlouble, are likewise structural pe- 
culiarities of tlie human race. 

Man alone can live in abnost every climate ; be is the 
slowest in arriving at maturity, an'd,' in iproportioa to hifi 
siee, he lives the longest; he alone procreates at every 
season, and, while in celibacy, experiences nocturnal emis- 
sions. None but the human female menstruates, 

Man, thus distinguished from all otbei' terrestrial beings^ 
evidently constitutes a separate species,— 4kct harmoniaes 
with the Mosaic account of his distinct creation. For 
" a species comprehends all the individuals which descend 
** from each other, as from a common parent, and those 
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'' which resemble tliem as much as they do each other/' 
and no animal bears such a resemblance to man.* 

He is subject, however, to great variety, so great indeed 
that -some writers have contended that several races of 
men must have been originally created. We sliall now 
examine the principal of these varieties. 

The most generally approved division 
of mankind is that of Blumenbach.f He makes five 
varieties; the Caucasian, Mongolian, Ethiopian, American^ 
and Malay. The following ar^ t\\e characteristics of 
ea<jh. 

1. The Caucasian. The skin white; the cheeks red, 
— almost a peculiarity of this variety ; the hair of a nut 
brown, running on the one hand into yellow and on the 
other into black, soft, long, and undulating. 

Tl>e bead extremely s'ymmetrical, rather globular ; the 
forehead moderately expanded ; tl>e cheek bones narrow, 
not prominent, directed downwards from the Malar pro- 
cess of the superior maxUlary bone ; the alveolar edge 
round; the front teeth of each jaw placed perpendiciilarly. 

The face oval and pretty straight ; its parts moderately 
distinct; the nose narrow and slightly aquiline, or at lea^t 
its dorsum rather prominent ; the mouth small; the lips, 
especially the lower, gently turned out;- the ohin full and 
K>und ;—*in short, the countenance of that style which we 
consider the most beautiful. 

This comprehends all Europeans except the Lap- 
landers and the rest .of the 'Finnish race, th^ Western 



* Cuvier. Discours Preiiminaire aux recherches sur les ossemens 
Fossites des Quadrupedes, 
t De generis hufftani varietate natiu<i. Sect. iv. 
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Asiatics as far as the Obi, the Caspian and the Ganges, 
and the people of the North of Africa. 

M. de Virey subdivides this variety kito two parts :* 
the one with very light skin and hair and great muscular 
strength, including most European nations, as the Cimbri 
and Scandinavians, Teutoni, Celts properly so called, 
Goths, Saxons, Icelanders, Britons, Normans, Francs, 
Italians, Greeks and Celtiberians, and even the Galatae or 
Asiatic Gauls, who have spread themselves in Asia Minor, 
the Morea, Georgia and Circassia : the other not so light, 
including the Vandals, Illyrians or Sclavonians, Getae, 
Sarmataj, Gepidse, Thracians, Russians, Turks, Tartars 
of the Crimea, Scythians, Persians, Arabians, Moors, and 
even the Cisgangetic Hindus. 

£. The Mongolian. The skin of an olive colour; 
the hair black, stiff, straight and sparing. 

The head almost square; the cheek bones prominent 
outwards; the space between the eyebrows, together with 
the bones of the nose, placed nearly in the same horizontal 
plane with the malar bones; the superciliary arches 
scarcely perceptible ; the osseous nostrils narrow ; the 
fossa maxillaris shallow ; the alveolar edge arched ob- 
tusely forwards; the chin somewhat projecting. 

The face broad and flattened and its parts consequently 
less distinct ; the space between the eyebrows very broad 
as well as flat ; the cl>eeks not only projecting outwards, 
but nearly globular ; the aperture of the eye-lids narrow, 
linear ; the nose small and flat. 

This comprehends the remaining Asiatics, except the 
Malays of the extremity of the Transgangetic peninsula; 
the Finnish races of the North of Europe, — Laplanders, 



• Histoire Natureile du genre humain, Tom. 1. Sect. 1. 
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&c. ; and the Esquimaux diffused over the most northern 
parts of America from Bhering's Strait to the fartliest 
habitable spot of Greenland. 

In this M. de Virey makes three subdivisions : the first 
short, weak, barbarous and cowardly, and lean and brown 
even in cold and temperate climates, embracing all the 
circumference of the Arctic pole, Spitzberg, Petzora and 
Greenland, the Esquimaux, Tschutches, Kamtschatkans, 
Koriaks, Ostiaks, Gakats, Juka^res, Samoides, and Lap- 
landers: the second, for the most part horridly ugly, 
embracing the Eluths and Calmucks, Tunguses, Baskirks, 
true Cossacks, Kirghises, Tschouvachs, Burats, Soonga- 
rees, the Mantchoos people of the north of China, and 
•the Tanjutic tribes of Thibet: the third, less ugly, en- 
joying a more southern climate and fixed abodes, em- 
bracing the Chinese, Japanese, Coresians, Tonguinese^ 
Cochinchinese, the people of Jes^o, many of Thibet, the 
Siamese, Sec. 

3. Ethiopian. The skin black; the hair black and 
crisp. 

The head narrow, compressed laterally ; the forehead 
arched ; the malar bones projecting forwards ; the osseous 
nares large ; the malar fossa behind the infra-orbitar fora- 
men deep ; the jaws lengthened forwards ; the alveolar 
edge narrow, elongated, more elliptical ; the upper front 
teeth obliquely prominent; the lower jaw large and 
strong; the cranium usually thick and heavy. 

The face narrow and projecting at its lower part ; the 
eyes prominent ; the nose th^^k and confused with the 
projecting cheeks ; the lips, especially the upper, thick ; 
the chin somewhat receding. 

The legs in many instances bowed. 

This comprehends the inhabitants of Africa, with the 
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exception of those in the northern parts, already included 
in the Caucasian \ariety. 

M. de Virey here also makes two subdrvisions ; the 
one embracing the people of the equatorial parts of 
Africa, of Nigritia ami Guinea, fclie Madingos, Jaloffs, 
Caffres, Galla, the -inhabitants of •Conjo, Angola, the 
coast of Zanguebai*, Monoemugi, the interioi* of Mada- 
gascar ami of New Guinea, and lastly, the Papoos : the 
other of an olive tint nearly approaching to Wack, em- 
bracing the Hottentots, tlie Namaguese, nearly the whole 
of New Holland and some neighbouring islamis, as New 
Caledonia and the island of tlie Quirds.* 

4. The American. The skin of a capper colour ; the 
bair black, stiff, straight and spaiing. 

The forehead short ; ilie cheek bones broad, but more 
arched and rounded than in the Mongolian variety, not, 
as in it, angular and projecting outwards; tlie otrbits 
generally deep ; the forehead and vertex frequently de* 
formed by art; the cranium usually light. 

The face broad, with prominent cheeks, not flattened, 
but with every part distinctly marked if viewed in -pro- 
file; the eyes deep; the nose rather flat, but still pro- 
minent. 

This comprehends all the Americans excepting the 
Esquimaux. 

5. The Malay. The skin tawny ; the hair black, soft, 
curled, thick and abundant. 

The head rather narrow ; the forehead slightly arched ; 
the parietal bones prominent; the cheek bones not pro- 
minent; the upper jaw mther projecting. 



* The inhabitants of these islands are not included by Blumenbach 
in the Ethiopian, but in the Malay variety. 
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The face promuient at its lower part ; not so narrow as 
in the Ethiopian variety, but the features, viewed in pro- 
file, more distinct; the nose full, broad, bottled at its 
point ; the mouth large. 

This comprehends the inhabitants of the Pacific, Ma- 
rian, Philippine, Molucca, and Sanda isles, and of the 
peninsula of Malacca. 

General lietnarks. The colour of the hair thus appears 
soiaewliat connected with that of the skin, and the colour 
of the iris is closely connected with that of the hair. 
Light hair is common with a white and thin skin only, 
and a dark thick skin is usually accompanied by black 
hair; if tlie skin happens to be variegated, the hair also 
is variegated; with the milk white skin of the albino^ 
we find hair of a peculiar yellowish white tint ; and where 
the skin is marked by reddish freckles, the hair is red. 
When the hair is light, the irisjs usually blue; when 
dark, it is of a brownish black ; if the hair Joses the light 
shade of infancy, the iris likewise grows darker, and when 
the hair turns grey in advanced life, the iris loses much 
of its former colour ; the albino has no more colouring 
matter in his iris than in his skin, and it therefore allows 
the redness of its blood to appear; those animals only, 
whose skin is subject to varieties, vary in theoolour of the 
iris ; and if the hair and skin happen to be variegated, the 
fris is observed likewise vai^iegated.* 



* The hair is frequently of different shades in different parts. 
John Hunter remarked that the iris in animals agrees principally with 
the colour of the eyelashes. However various ihe colour of the hair 
in horses, the iris, he also observes, is always of the same. But then 
the hair is always of the same at birth, and the skin does not participate 
in its subsequent changes, beit)g as dark in white as in black horses • 
In cream-coloured horses, indeed, there is an exception, the iris agrees 
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The Caucasian variety of head, nearly round, is the 
mean of the rest, while the Mongolian, almost square, 
forms one extreme, having the American intermediate; 
and the Ethiopian the other extreme, having the Malay 
intermediate between it and the Caucasian. 

The Caucasian variety of face is also the mean, while 
the Mongolian and American, extended laterally, form 
one extreme, and the Ethiopian and Malay, extended in- 
feriorly, constitute the other. In ihe first of each extreme, 
viz. the Mongolian and Ethiopian, the features are dis- 
tinct, while in the second, viz. the American and Malay, 
they are confused. 

Although this division of mankind is well founded and 
extremely useful, it is liable, like every artificial division 
of natural objects, to many exceptions. Individuals be- 
longing to one variety are not unfrequently observed with 
some of the characteristics of another ;* the character- 



with the hair, but then the foals are originally cream coloured, and 
the skin Is cream coloured. Hunter, On the colour of the pigmentum 
of the eye in different animals, Obs, 247, 

• ** Sooty blackness is not peculiar to the Ethiopian, but is occa- 
" sionally found in other varieties of men very different and remote 
*< from each other, in the Brazilians, Californiaos, Indians, and some 
*' South Sea Islanders ; and among the latter, the new Caledoniant 
" form an insensible transition with the chesnut coloured inhabitantc 
** ofTongatabu from the tawny Otaheitans to the black New Hoi- 
'' landers. Blumenbach, De generis humani varietate nativa. sect. 43. 

" Some tribes of Ethiopians have long hair (Bruce on the GalJa ; 
" African Institution on the people of Bornan) ; on the contrary, some 
*« copper coloured people have the crisp hair of the Ethiopian. (Th^ 
" inhabitants of the Duke of York's island, near new Ireland ; Vide 
•' Hunter* s Historical Account of the proceedings at Port Jackson) j 
'* again the hair of the New Hollanders, specimens of which I have 
" now before me, is so perfectly intermediate between the crisp hair 
*< of the Ethiopian and the curly hair of the blandert of the P^fic; 
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istics of two varieties are often intimately blended in the 
same individual (indeed all the four varieties run into 



«* ocean, that there has been much diversity of opinion from the first 
'* Dutch to the latest English travellers, to which of the two varieties 
" it should be referred. As to the varieties of colour existing among 
* nations whose hair is usually black, we have sufficient authority for 
" asserting, that numerous instances of red hair occur in all the three 
** last varieties.** 1. c. sect, 62. 

" The CafFres and tl^ic people of Congo have hair not unlike that of 
" Europeans. Even the Foulahs, one of the Negro tribes of Guinea, 
*' hare, according to Mr. Park, soft, silky hair ; on the other hand, the 
" inhabitants of many other countries resemble the Africans in their 
" hair, as the savages of New Guinea, Van Die<nen*s land, and Malli- 
" collo. And in the same island some of the people are found with 
*' crisp and woolly, others with straight hair, as in the New Hebrides. 
" In New Holland there are tribes of each character, though resemb- 
" ling in other particulars.** Prichard'$ Researches into the physical 
history of Man, p. 83. 

" Many tribes of the Negro race approach very near to the form of 
** Europeans. The Jaloffs of Guinea, according to Park, are all very 
** black, but they have not the characteristic features of the Negro — 
" the flat nose and thick lips : and Dampier assures us that the natives 
'' of Natal in Africa have very good limbs, are oval visaged, that their 
" noses are neither flat nor high, but very well proportioned ; their 
*' teeth are white, and their aspect altogether graceful. The same 
*' Author (Dampier*s Voyages) informs us, that their skin is black, 
** and their hair crisped. Nor are others of this diversity more con- 
•' stant. In the native race of Americans, some tribes are found, 
*' who differ not in the characters in question from Europeans. Under 
•• the 54*^ 10' of north latitude,*' says Humboldt, "at Cloak-bay, in 
*' the midst of copper-coloured Indians, with small long eyes, there is a 
*' tribe with large eyes^ European features, and a skin less dark than 
" that of our peasantry." Humboldt's Essay on New Spain, translated. 
I. c. p. 62. note b. 

•'The features of the inhabitants of the Friendly Island* are very 
" varioaSf insomuch that it is scarcely possible to fix on any general 
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each other by insensible degrees) ;* and instances conti- 
nually occur of deviation in one or modre particulars frcun 
the appearances characteristic of any variety ;+ so that 
the assemblage rather than individual marks must fre- 
quently be employed to determine the variety. 

Particular Uemarks. The Caucasian variety is pre- 
eminent in all those mental and corporeal particulars 
which distinguish man from animals. The general aspect 
is dignified ; the men appear formed for valour and con- 
templation , the women for every sweet attractive grace. 
The cranium is very capacious, the area of the face 
bears to its area but a proportion of one to four, and 
projects little or not at all at the lower parts : the intellec- 
tual faculties are susceptible of the highest cultivation. 
Philosophy and. the fine arts flourish in it as in their 
proper soil : to it revelation was directly granted. 

The Ethiopian variety when instructed by the Cauca- 
sian has produced instances of mental (advancement great 



*' likeness by which to characterize them, unless it be a fulness at the 
** point of the nose, which is very common. But on the other hand 
** we met with hundreds of truly European faces, and many genuine 
*' Roman noses among them.*' 

** Similar exampies,*' remarks Blumenbach on this passage, (Cook's 
last voyage. Vol. 1. 382. 1. c. § 56. note.) "are obsened, among 
" Ethiopian and American nations ; and, vice versa, the resemblance 
" of individual Europeans to Ethiopians and Mongolesis very frequent, 
" and has become even proverbial." 

* *' The Tartars of the Caucasian variety pass by means of. the 
" Kirghises and neighbouring people into the Mongoles, in the same 
*' manner as these by means of the people of Thibet into the Indians* 
" by means of the Esquimaux into the Americans, and by means of 
** the Phillippine Islanders even in some measure into the Malays.** 
Blumenbach. 1. c. § 86. 

t See note, page 3g6, 
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indeed, but inferior to what the latter is capable of at- 
taining. " There scarcely ever," says Hume, *' was a 
civilized nation of that complexion, nor even an indi- 
vidual, eminent either in action or speculation. No 
" ingenious manufactures amongst them, no arts, no 
** sciences. On the other hand, the most rude and bar- 
" barous of the whites, such as the ancient Germans, the 
" present Tartars, have still something eminent about 
" them, in their valour, form of government, or some 
" other particular."* Blumenbach, however, possesses 
English, Dutch and Latin poetry written by different 
negroes, and informs us, that, among other examples of 
distinguished negroes, a native of Guinea, eminent for 
his integrity, talents, and learning, took the degree of 
doctor in philosophy at the University of Wittenberg, 
and that Lislet of the Isle of France was chosen a cor- 
responding member of the French Academy of Sciences. 
" Provinces of Europe," says he, " might be named, in 
" which it would be no easy matter to discover such good 
*' writers, poets, philosophers, and correspondents of the 
" French Academy ; and on the other hand, there is no 
" savage people which have distinguished themselves by 
" such examples of perfectibility, and even capacity for 
" scientific cultivation, and consequently, that none can 
" approach more nearly than the negro to the polished 
'^ nations of the globe. "f This mental inferiority is at- 
tended of course by a corresponding inferiority of the 
brain. The circumference, diameters, and vertical arch 
of the cranium being smaller thiMi in the European,;}: and 



• Hume's Essai/s. Pari I. Essay 21. Note M. 
f Beytrage zt/r Nafurgrschichfe. p, 118. Vido Rces's CyciopaEdia. 
J Socminerring. Dc basi cranii et originihut nervorum cranio 
egredientium. 
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the forehead particularly being narrower and falling back 
in a more arched form, the brain in general and particu* 
larly those parts which are the organs of intellect pro- 
perly so called,* must be of inferior size. The orbits on 
the contrary, and the olfactory and gustatory or rather mas- 
ticatory organs being more amply evolved, the area of the 
face tears a greater proportion to the area of the skull,— 
as 1 . C. to 4. ; the proportion is greater in the ourang- 
outang, and in the carnivora nearly equal.+ The senses 
here situated, as well as that of hearing, are remarkably 
acute, and the corresponding nerves, at least the first, 
fifth, and facial, of great size. J 

The ossa nasi lie so flatly as to form scarcely any 
ridge ; the face, as we have formerly seen, projects con- 
siderably at its lower part;^ the lower jaw is not only 
long but extremely strong ; the chin not only not promi- 



* Spurzhciin's Physiognomical system. 
+ Cuvier's Logons d'/inatomie Compar/e. 

I Soemmerring; 

§ Camper. (D'mertation physique sur ies diffhences reelles, que 
prcscntent Ics traits du visage chez let hommes de difflfrens pays et de 
dijfhens ages) gi\ ts the following proportions of the facial angle. 

European - • SOor^O 

Chinese •* 75 

Negro -«...--•- 70 
Ourang-outang - - ^ • • • -42 
Mr. White (Essay on the regular gradation) states them rather 
difllrently. 

Monkey ... 

Ourang-outang - * 
African * * - 

American . » • 
Asiatic - . * • 
Europeaa . . • 
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nent, but even receding, and the space between it and 
the lower teeth is small, while that between the upper 
teeth and the nose is Targe; the meatus auditorius is 
nearer the occiput, — more remote from the front teeth 
than in the European ; the foramen magnum occipitale 
lying farther back, the occiput is nearly in a line wnth the 
spine; the body is slender, especially in the loins and 
pelvis, whose cavity likewise is small; the length of the 
fore-arms and fingers bears a large proportion to that of 
the OS humeri ; the os femoris and tibia are more convea^, 
and the edge of the latter, which, in consequence of hearing 
the remark from my friend Mr. Fyfe of Edinburgh, I 
have frequently examined in living negroes, is very sharp; 
the calves are placed high ; the os calcis instead of form* 
ing an arch is on a line with the other bones of the foot, 
which is of great breadth ; the toes are long ; the penis 
large and frequently destitute of fraenum. 

Mr. White, from whom many of these remarks arc 
derived, describes the testes and scrotum as small, but 
this does not accord with my own experience ; the skin 
is thicker ;* and finally the term of life shorter, than in Eu- 
ropeans. 

Nearly all these facts demonstrate a greater affinity of 
the Negro than of the European to the bnite creation* 
But so slightly inferior to the Caucasians, and so im- 
mensely superior to the most intelligent animals, the poor 
negro might justly class those of us who philosophically 
view him as merely a better kind of monkey, or who 



''-r 



• The temperature of the Negro is said to Ue two degrees cooler 
than that of Europeans, and the voluptuous therefore to prefer a 
N^ress in summer, a fair Circassian in spring and autumn, and an 
European brunette in winter. 

2D X 



4p@ yj^i^izji^ Qf ^^ti^lf\^. 

4^$ire tp trafB^ ip his bloo^i not oaly Vielow hiqj^If t>ut 
belQW apes iu iatellecti and ^igm 4P fe?lu)g 9r4 pr^r 



pensity 



<( 



Iqdica tigris agit r4t>i4a 9Mm (igi^uik p^Q^m 
Perpp tu^tn. 33^vid iuter se convemt uirsif ."t 

I 4 « ^avv* ■ 



The M^l^ys have but linle hair upou the chiO| and 
pp^e^aing 9^ great develppement of the parts of tb^ head 
{^bove the ears, are, as might be expeeted,t signalisv^l for 
their treachery, cunning and ferocity, aqd their paasioaate 
fpndness for poetry. 

The Mongolians are remarkably square and lobost; 
their shoulders high ; their extremities short and thick. 

The Americans have small bands and feet, and art 
nearly destitute of beard. Shorter in the forehead than 
the Mongolians, they have not so great intellectual dis* 
tinqtion. 

Not only have the five varieties their distinctive chat 
racteristics, but ttie different nations compreliended in 
^ach variety have each their peculiarities, both mental 
and Corporeal : aiqong the Caucasians, for example, the 
Germans, French, Spaniards and English are extremely 
different from each other. Nay, the provinces of the 
9f^ii>e country differ, and the families of the same province, 
and, in fact, every individui)l has his own peculiar counter 
naQce, figure, constitution^ form of body, ^nd mental 
eh^a^act^r. 



* Juvenal. Sat. L. xv. l63. 

f Spursheim's Physiognomical Sysiemi 
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A QVESTioM here presents itself.— Aris tlie difi'ereiicos 
among mankind to be ascribed to the influence (if various 
causes upon the descendants of two ;?Tsor of n^ove^but all 
similar^ primary parents;i-por to original diflferences in 
more than two primary parents ? l( comideraiiaus upriari, 
analogical ai^d dirtct facin^ and the hhtorif of mankiudf 
corroborate in conjunction the first supposition^ there will 
be no necessity to have recourse to the bolder second, nor 
tp the third,--»the boldest of the three. 

Our inquiries on this point should be prosecuted, as 
well as all inquiries into nature, without reference to re- 
velation. Lord Bacon has observed, that the union of 
religious and philosophical investigation is often dctri- 
piental to t^ie cause of truth. ^ 

If we resolve to make religion and philosophy hnri^o- 
nize before we arc certain of being perfectly acquainted 
with the meaning of the sacred text or masters of all the 
facts necessary to establish lc,G:itiraately a philosophical 
opinion, the one or the other, or perhaps boihjj wijl be 
i|trained and distorted, Thr. truth will be rporc readily oU- 
tained if we examine the sense of scripture, indifl'erent to 
the conclusions of philosophy, and inquire into nature, 
indifferent to the pronunciations of revelation. They 
must ultimately agree; for the works and the voice of the 
Almighty cannot contradict each other. But this agree- 
ment should be spontaneous; assured that it will ulti- 
mately occur^ its absence should have uo other in(1ucnce 
upon our minds than to stimulate us to farther inquiry, 
convincing us that either our conclusions are illegitimate 
or oin* facts deficient; but not inclining us to deviate in 
the least from the severest and most indepcpdent mode of 

' MriUt ' . ' irii»^> iX 'r ..r. ' .M ' ' ■ ■; ' ■ ■ '' ■■ ' .. i..; ..m y>. \ i. ' . '" 

t Ckgifuia ci v\ta» 
fi D 2 
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inv^tigation^ nor to force the scripture from its well es- 
tablished signification. 

On the point before us the Bible speaks positively and 
clearly, without the possibility of various interpretation or 
corruption of the text, and not only in the account of the 
creation, but incidentally in many other places.* It is 



• The writer of the article Man in Recs's Encyclopadia rtmditki, 
that the book of Genesis does not clearly assert that Adam and Eve 
were the parents of mankind. If we read the whole Bible, we shall find 
our descent from Adam and Eve frequently alluded to, both in the Oki 
and New Testament, and not merely as an indifferent fact, but as one of 
the fundamental truths of revelation ; and thus any supposed obscurity in 
the book of Genesis completely dispelled. His object, however, seems 
not to charge Moses with obscurity, but with contradiction. He says,— 
' We are told indeed that " Adam called his wife's name Eve, be» 
" cause she was the mother of all living.** But in the first chapter 
' of Genesis we learn, that God created man, male and female, and 
' this seems to have been previously to the formation of Eve, which 

* did not take place till after the garden of Eden had been made. 

* Again we are informed, in the fifth chapter of Genesis, that " in 
*' the day God created man, itrthe likeness of God, created he him; 
*' male and female created he them ; and blessed them and called their 
*' name Adam, in the day when they were created."* Now the second 
chapter of Genesis is a recapitulation, and, at the same time, a more 
circumstantial detail of what is contained in the first. In the first, the 
man and woman are said to have been created on the sixth day ; in the 
second, we are further informed how and in what order each was 
formed,— that the man was formed of the dust of the earth, and placed 
in the garden of Eden, (planted, it appears from perusing the whole of 
the second chapter, before his creation no less than before that of Eve) 
where he fell into a deep sleep, during which the woman was formed 
from a part of his body. Is this obscure or contradictory? 

' We find also that Cain,* continues this writer, (in the words of 
Mr. White, of Manchester) 'after slaying his brother, was married, 

* although it does not appear that Eve had produced anydaugbten 
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delightful to find nature and history investigated already 
so far, as to harmonize with the stattment" of holy writ. 



* before this time.* •' Cain went out from the presence of the Lord, 
•* and dwelt in the land of Nod, on the east of Eden. And Cain knew 
** his wife, and she conceived and bare Enoch." Indeed, it is said 
(ch. 6. V. 4.) that " the days of Adam, after he had begotten Seth, 
** were eight hundred years, and he begat sons and daughters.** ' This 
' it should seem took place after the birth of Seth, and consequently, 
' long after Cain had his wife; for Seth was not born till after the 
' death of Abel. If Cain had sisters prior to that period, from amongst 
' whom he might have taken a wife, it is singular, as some persons 
' may allege, that Moses should not have noticed them.* By no means 
singular. Moses relates a few most important circumstances only, just 
sufficient to carry on the history from the creation ; the 6rst six chap- 
ters comprehend a period of no less than sixteen hundred and fifty-six 
years. Although the marriages of Adam's descendants are continually 
alluded to, yet as the successions and periods of the births of the men 
only were important to his history, he does not, I believe, individually 
mention, during the first nineteen hundred and fifty years of his history, 
the daughter of any particular person. His silence in this particular 
is conspicuously seen in the fifth chapter; for example, where after 
mentioning the birth of the first son, and the amount of the subsequent 
years of the fathers life, he merely adds, " and begat sons and daugh- 
*' ters ;** not only in regard to Adam, but to his descendants. He 
passes over in silence even individual sons, when they constitute no 
link, and are connected with no remarkable circumstance, in his history 
of our race. 

I, as a believer in the divine origin of Christianity, and, I trust, from 
rational conviction, earnestly entreat this writer and all others who are 
inclined to despise the Scriptures, to distinguish between Christianity 
and sanctified cant, and to suspend their unbelief and sarcasms till they 
have dispassionately studied at least the four gospels, and the works of 
Bishops Butler and Watson, of Paley, Dr. Maltby, and Mr. Leslie. 

* Hume owned to a clergyman in the bishopric of Durham, that he 
' had never read the New Testament with attention .*+ 

f (Bosweirs Life of Johnson, Vol. ii. p. 7. fifth edition.) 
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btit we shall detail the arguments independently of tbii 
cnnsideratiohi* 

A priori, I think, the universal simplicity of nature's 
causes would induce us to imagine, that, as, if the varieties 
dmong us are accidental, two individuals were evidently 
sufficient for the production of the rest of mankind, no 
more than two Were originally created* Nor can I eoa- 
celve it possible to deduce a contrary presumptive ail- 
ment, frdm the length of time during Which immense 
portions of the earth must have thus tem^Libed unpeopled. 
One of nature's objects seems the existence ot as much 
life as possible, whether animal or vegetable, throughout 
the globe. For this purpose every species of annual and 
vegetable poss;esses an unlimited poWer of propagatioDi 
capable of fillittg the whole worid, were opportHtthy af- 
forded it. The opportunities of felcfertion ate ihdeed very 
scanty, compared with the power; one vegetable, one 
animal, stands in the way of anpther ; even the impedi- 
ments to the increase of some, act through them as im- 
pediments to.othersi The constatit tendency ef the power 
of mitltipH(*jilidti to ^xert itsi&lf, sei«(ss every o^pottnnity 
the ihoiii^rit it is presented, arid thus nature cdtlstanlly 

* All the animals of each species ap{)ear descended from one st6ck, 
for the animals of the two hemispheres are all of distinct S|>ecies9 ex« 
cepting in the northern regions, where a communication is very expli« 
cable. The same is true of the animals of the arctic and antarctic regioas : 
prevented, like the nK)re equatorial animals of the twb hemispherest 
hjf the intermediate climate, from communicating with each other, they 
are all of distinct species. In islands remote from continents, either no 
quadrupeds are found, or such as have Wen conveyed thither, ot such 
as are different from any others ; while in islands near continents, the 
quadrupeds are the same as in the neighbouring dMntiy. 
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teetbs with life. The slow increase of manJ^ibd eovlld hot 
intisrfere with this tppan^nt object of nature; the dt^ 
fieiency of our race must hdve invariably b^i^tt fully coiHa 
pi*U$iated by the opportunities which it afforded for the 
multiplicatioh of other e^cist^nce^ : for that inan alotl^ 
wad not designed to (ill the ^arth) is shown by the vast 
tracts of land still but thinly peopl(^d. The itifinitdy rar^ 
Opportunities afforded for the maturity of the intellecttial 
and moral powers born with every huinan being, may 
affiol-d still gt^ater surprise than the extent of country 
Unoccupii^d by man. After all^ the originally great length 
of life must have contributed so much to man's multi|>li-* 
catiou) that were food sufficiently supplied, he might very 
^cdily hate covered the earth, 

Anatogicai tand dirtct fads lead iis to conclude that 
none of the differences among mankin4 are so great as to 
require the belief of their originality. 

Animated beings have a general tendency to product 
otfspring resembHng themselves, in both mental and cor- 
poreal qualities. 

" Fortes creanUir fortibus et bonis j 
*• Est in juvcncis, est in equrs patKifn 
" Virtus : nee imbellem feroces 
*' Progcnerant aquilse columbam/'* 

An exception occasionally occurs, much more fre- 
quently indeed in the domestic than the wild state, — the 
offspring differ in some particular from the parents ; and 
fey the force of the general tendency transmits to its tsS 
spring its own peculiarity. By selectitig such exatopleHij 
a breed peculiar ih colour, figure, the form of SOfae ofte 

• Horace, L. iv. od. 4. 
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part, or in $ome mental quality, may be produced. Thus 
by killing all the black individuals which appear among 
our sheep and breeding only from the white, our flocks 
are white ; while, by an opposite practice pursued in some 
countries, they are black : thus a fajn accidentally pro* 
duced on a farm in Connecticut, with elbow*shaped fore* 
legs and a great shortness and weakness of joint indeed 
in all four extremities, was selected for propagation, and 
the ayxciv breed, unable lo climb over fences, is now 
established :* thus some breeds of bares have horns like 
the roebuck : the Dorking fowl has two hind claws; and 
fowls indeed are bred in every conceivable variety.f In- 
dividuals, distinguished from others by no greater dif* 
ferences than those which thus spring up accidentally, 
cannot be supposed to belong to a separate species- 
Upon the comparison of these diflerences depends the 
analogical argument 6rst employed by Blqmenbach. Find* 
ing the ferret (mustela furo) to differ from the pole cat 
(putorius) by the redness of its eyes, he concludes it is 
merely a variety of the »ame species, because instances 
of this deviation are known to occur accidentally in other 
animals ; but he concludes the African elephant is of a 



* Thomson's Annals of Philosophy, No. 2. 

t The offspring most frequently resembles both parents/but the pro- 
portion of resemblance to each is extremely various, some children 
favouring the father most, some the mother, though all sufficiently 
resembling each to preserve a family likeness ; some stamped by any 
accidental singularity of one |)arent, others not ; and it is remarkable 
that the resemblance to the parents, whether in regard to usual or 
singular peculiarity, is occasionally not observed in the immediate off- 
spring, but reappears in the third or even some later generation. 
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species distinct from the Asiatic, because the invariable 
difference of their molar teeth is of a description which 
naturalists have never found accidental. Now there exist 
among mankind no differences greater than what happen 
occasionally in individual species of animals. 

The colours of the animals around us, horses, cows, 
dogs, cats, rabbits, fowls, are extremely various, black, 
white, brown, grey, variegated. 

The hair of the wild Siberian sheep is close in summer, 
but rough and curled in winter;* sheep in Thibet are 
covered with the finest wool, in Ethiopia with coarse stiff 
hair ;t the bristles of the hog in Normandy are too soft 
for the manufacture of brushes ;;{: goats, rabbits, and cats 
of Angouri, in Anatolia, have very long hair, as white as 
snow and as soft as silk.§ 

The head of the domestic pig differs as much from that 
of the wild animal^ as the Negro from the European in 
this respect ;|| so the head of the Neapolitan horse, deno* 
minated rams head on account of its shape, from that of 
the Hungarian animal, remarkable for its shortness and 
the extent of its lower jaw ;** the cranium of fowls at 
Padua is dilated likea shell and perforated by an immense 
number of small holes ;tt cattle and sheep in some parts 
of our .own country have horns, in others not ; in Sicily 
sheep have enormous horns rfj and in some instances this 



• Pallas. Spicileg. Zoologica. f Blumenbach. 1. c. § 28. 

J 1. c. § 1. c. II 1. c. ** 1. c. 

tt Pallas. Spic. ZooL fasc. iv. p. 22. Sandifort. Museum Ana* 
tonicum acad, Lugd. Batav. T. 1 . p. 306. 
XX Blumenbach. I.e. § 30. 
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ailihial has m ttxattf, hi to hav^ aeqiiired the epitKet polj- 
ceratous. 

The foriA of other pai-ts ia no kss varitans. In Nor- 
matidj^ pigs haVfe hind l^s njDch lohgfer than the fore;* 
at the Cape of Oodd Hope, cdtrs have touch shcnrter tegs 
than in England ;t the diflfer^ee betVveen the Arabian, 
Syriah and Gertttan hw^e% is sufficiently known ; the 
hoofs of the pig may be iihdivided, bisuleous, br trl- 
solcoQS. 

Thesi^ abe regarded by naturalists as but aceidentid 
vlkrieties) yet they equal or siirpass the varieties existing 
atAong tnankind. We are eonsequehtly led by Analogy 
to coilcludi^ that the differencl^s of nations are not original 
but acquired, atid impose n6 necessity for believing that 
more than one stock was at first created. 

JXrec^JQic^* harmonize with this conclusion. All raees 
run insensibly one into another, and therefore innumerable 
interniediate ex&toples occurs where the distinction be- 
tween two varieties is lost. Again, no peculiarity exists in 
ahy variety which does not show itself occasioBally in 
anothet ; ihany instanced of these facts have been related 
in the notes to page 396. The difficulty oi* t^gardiing; 
the nregro as of the same stock \vith ourselves, vanishes 
on viewing these circumstances and 6n reflecting that he 
and ourselves are two extremes, orte of which may hav^ 
sprung from the other by means of several intermediate 
deviations^ although experience may not justify the belief 
that any single deviation could be of sufficient magnitude. 
An ihslance, hoWevek*, Ife related, ift the PhUo^hlcal 
Transactions, of a black fdmily, which liv^d where Euro- 
peans had iievei* approacbed, and from time to. time plro- 

* Blumenbach, 1. c. § 30. f !• c« 



dttced a Whit* child** Lanljr^ all thfe varieties breed to 
gether readily and in peiT)etuity,t — hn assertion which cank* 
not be made in r^ghrd to any difTerent spiecie^ of animals; 

• 

The caus^ of the differences of our species has been 
more or less sought fbr in climate^ alone or in coiijanctioh 
with other external circuihstieincesy by Aristotle^ Hippo<i 
crates> Cicero, PIiny> Plittarch, Galen, nearly all thffc 
Greek and Roman historians and poets, Montaigne^ Moii* 
tesquieu, Buflbn> Zikhmerman, Biumenbach, Dr. Smith of 
America, fee. Loi*d Kaimes has denied the power of thesfi 
circumstahces to produce the diversities of either mind 6r 
body ; and Hume has expressly written an essay td prove 
the insufficiency bf climate with respect to the varietidi 
of national character. Now the intensity of light unquess^ 
tiohably affects the colour of the surface, although not td 
the degree of Ethiopian blackness ; heat the texture atttl 
growth of the hair; and quantity of nourishhitoi the isise. 
But the effects of these circumstances at*e superficial^ even 

• Tt<rb blocks marrying phjdaced a whitte chiM : thfe w6n1dn, feariii^ 
her husband's resentmetiii ettdeavonred tu tohe^itl St fVbirt him. Thl^ 
mftn^ however, insisted upon seeing the infant, and finding it whitei 
said, ' I love it the better for that ; for my own father Was a white 
' man, though my grandfather and grandmother were as black as you 
' and m^^self ; and although we come from a place where no white 
* people were ever seen, yet there was always a white child in eveig^ • 
« family that was related to us/ PhiL Trans. Vol. 55. 

An instiinc^ is likewise very credibly stated 6f an adbit negresSf Whb, 
from no eyident causey grew ^hite, and in the course of fiftehi yetrs^ 
became scarcely bifbriot in any part of her stirfilce to an EurO{iliii. 
Phil. Trans, Vol.51. 

t Aii mstdinise has already been mention^ of what is a still stn^ng^r 
argument,— the simultaneous production of two individuals of difienhut 
varKties by the stoie aioth^. 
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Gt^ animals necessarily less protected against their influence 
than man. The skulls of foxes belonging to northern 
regions are not diflerent from those of France or Egypt : 
the tusks of the elephant, and the horns of the stag and 
rein deer, may acquire a larger size when the food is more 
favourable to the production of ivory or horn, but the 
number and articulations of the bones, and the structure of 
the teeth, remain unaltered.* Nor are these changes, any 
more than those induced by mechanical means, as pres- 
sure, division, 8cc. transmitted to the offspring : the child of 
the most sunburnt rustic is born equally fair with other 
children ; even all the children among the Moors are 
born white and acquire the brown cast of their fathers 
only if exposed to the sun ;t although the Jews have 
most religiously practised the rite of circumcision from 
the days of Abraham, their foreskin still remains to be 
circumcised. Were it therefore true that all dark nations 
are the inhabitants of hot climates, as the confined know- 
ledge of the antients justified them in believing, it would 
still be untrue that the change effected, for instance, in 
the colour of the parent's skin, had descended to the off- 
spring. But modern discovery has made us acquainted with 
light nations, inhabiting the warmest regions, with dark 
nations inhabiting the coldest, and with others of various 
shades of colour, although in the same climate.;}: Nor 



• .•Cuvier. Discours PrSliminatre aux H^cherches sur les Ossemens 
FossHes dei Quadrupedes, Natural varieties only are meant. Local 
situation can produce the most intimate structural diieases} witness 
Cretinism. 

.f Poiret's Voyage en Barharie, T. i. p. 31. Vide Blumen- 
bacby 1. c. 

X Jjord Kaimes^ M. de Virey, and Dr. Prichard have quoted many ia« 
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are the varieties of mankind more connected with the 
varieties of food. In the present state of our knowledge, 
it is impossible fully to account for them. 



stances of these facts. < We found/ says Humboldt, * the people of the 
Rio Negro swarthier than those of the lower Orinoco, and yet the 
banks of the first of these rivers enjoy a much cooler climate th^ the 
more northern regions. In the forests of Guiana, especially near the 
sources of the Orinoco, are several tribes of a whitish complexion, the 
Guiacas, Guajaribs and Arigues, of whom several robust individuals 
exhibiting no symptom of the asthenical malady which characterizes 
Albinos, have the appearance of true Mestizos. Yet these tribes have 
never mingled with Europeans, and are surrounded with other tribes 
of a dark brown hue. The Indians, in the torrid zone, who inhabit 
the most elevated plains of the Cordilleras, of the Andes, and those 
who under the 46*^ of south latitude, have as coppery a complexion as 
those who under a burning climate cultivate bananos in the narrowest 
and deepest vallies of the Equinoctial region. We must add that the 
Indians of the mountains are clothed, nnd wxre so long before the 
con(piest, while the Aborigines, who wander over the plains, go quite 
naked, and are consequently always exposed to the perpendicular rays 
of the sun. I could never observe that in the same individuals those 
parts of the body which were covered were less dark than those in 
contact with a warm and humid air. We every where perceive that 
the colour of the American depends very little on the local position in 
which we see him. The Mexicans, as wc have already obser\'ed, are 
more swarthy than the Indians of Quito and New Granada, who in- 
habit a climate completely analogous, and we even see that the tribes 
dispersed to the north of the Rio Gila are less brown than those in 
the neighbourhood of the kingdom of Guatimala. This deep colour 
continues to the coast nearest to Asia, but under the 54® 10' of north 
latitude, at Cloak bay, in the midst of copper coloured Indians, with 
small long eyes, there is a tribe with large eyes, European features, 
and skin less dark than that of our peasantry.* Political Essay on New 

Spain, translated. 
The Jews settled in the neighbourhood of Cochin " are divided into 

* classes, called the Jerusalem or white Jews, and the antieot or bhck 
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With civilization and barbarism^ however, they appear 
intinaalely conneetecl. We shpuld beforehand be inclined 
to suppose that the most excellent dey^elopement pf every 
animated species would be effected where all its wants 
were best supplied, its powers all duly called forth, and 
all injurious or unpleasant circumstances least prevalent : 
aiid vice versa. But experience teaches us that no change 
fjan by apy me^ns be. brought ^bout in an individual, 
and trf^Qstnitt^d to the o^^pri^ig: th^ pau^^ of change in 
A species must therefore operate, not by altering the pa- 
Tents, but by disposing them to produce an offspring more 
or less different from themselves. Such is Mr. Hunter's 



' Jews. V-' The wl^ite Jews look upou the black Jewaas aa inferior 
^ race, and not as a pure cast, which plainly demonairates thai they do 

* not spring from a comoiQq stock in In^ia.* 

The white appear to have resided there upwards of seventeen bun- 
dr^d years. Buchanan*s Ohrisdan Researches in Asia, dl9, &c. 

Dr. Shaw s^nd Mr. Bruce describe a race of hir people in the neigh- 
bourhood of Mount AurasiuSy in Africa^ who, / if not so fair 9i9 the 
^ English, are of a shade lighter than that of any inhabitants to the 
■* southward of Britain. Their hair also was red, and their eyes blue.* 
They are imagined to be descendsints of the Vandak. Bnice% 
Ttavels. 

The Samoiedei, Greenlanders, Laplanders^ Esquimaux, &c. are very 
swarthy ; nay, some of the Greenlanders are said to be as black as Afri- 
cans. 

^ E>o we not in fact behoki/ says the learned and eloquent h^. deVirey* 
' the tawny Hungarian, dwelling for ages under the same parallel and 
' in the same country with the whitest nations of Europe ; and the red 

* Peruvihu, the brown Malay, the nearly white Abyssinian, in the very 

* sones which the blackest people in the universe inhabit. The natives 

* of Van Diemen's land are black, while Europeans of the correspood- 
■* ingoorthera latitude are white, and the Malabars, in the most bum* 
f ijig GlimatSj arc ao bcowoftr than the Siberians. The Dutch» «ho 



view Qf the questipnil^ and it is. certainly confirmed by 
every fact Uncivilia^ed n^tiQi>8 exposed to the incle- 
mency of tbe weather, supported by precarious and fre- 
quently unwholesome food, and having none of the distin- 
guishing energies of their nature called forth, are almost 
universally dark coloured and ugly ; while those who en^ 
joy the blessings of civilization> i.e. good food and cover- 
ing, with mental cultivation and eiyoyment, acquire in 
the same proportion the Caucasian characteristics. The 
different effects of different degrees of cultivatipn, says 
Dr. Smith, ^ are most conspicuous in those countries in 
^ which the laws have made the most complete and per- 

* manent division'of ranks. What an immense difference 

* exists in Scotland between the chiefs and the common- 

* alty of the highland clans. If they had been separately 

* found in different countries, the philosophy of some 
^ writers would have ranged them i^ different species. A 



-^ 



* have resided more than two centuries at the Cape of Good Hope, 

* have not acquired the sooty colour of the native Hottentots ; the Gue- 
' bresand Parsce5, marrying only among themeelves> retrain white in the 
' midst of the olive-coloured ^indus.* Hisioire ffalurellc du g^ure 
humain. par J. T. Virey. Tome premier, pa^ 124. 

* *' As animals are known to produce young which arc different front 
iheiiiselves in colpur, form, and disposition, arising from what may be 
called the unnatural mode of life, it shews this curious power of accom- 
modation in the animal economy, that although education can produce 
na change in the colour, fojm, or disposition of the animal, yet it is 
capable of prpducing -^ prjnciple which becpn^es so natural to the ani- 
mal that it shall beget yoyng different iq colour and fonii \ and so ?I; 
tercd in disposition, as to be more easily trained up to the offices in 
which they have been usually employed ; and having these dispositions 
suitable to such changes of form." Hunter's Observations, &*r. on the 
wolf, j ackallj and dog. 
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similar distinction takes place between the nobility and 
peasantry of France, Spain, of Italy, of Germany. It 
is even more conspicuous in eastern nations, where a 
wider difference exists between the highest and the 
lowest classes in society. The naires or nobles of Calicut, 
in the East Indies, have with the usual ignorance and pre- 
cipitancy of travellers been pronounced a different race 
from the populace ; because the former, elevated by their 
rank, and devoted only to martial studies and achieve- 
ments, are distinguished by that manly beauty, and ele- 
vated stature so frequently found with the profession of 
arms; especially when united with nobility of descent; 
the latter poor and laborious, and exposed to hardships 
without the spirit or the hope to better their condition, 
are much more deformed and diminutive in their per- 
sons, and in their complexion much more black. In 
France, says Buffon, you may distinguish by their aspect 
not only the nobility from the peasantry, but the supe- 
rior orders of nobility from the inferior, these from citi- 
zens, and citizens from peasants.' — The field slaves in 
America, continues Dr. Smith, ' are badly clothed, fed, 
and lodged, and live in small huts on the plantations, 
remote from the example and society of their superiors. 
Living by themselves, they retain many of the customs 
and manners of their ancestors. The domestic servants, 
on the other hand, who are kept near the persons, or 
employed in the family of their masters, are treated with 
great lenity, their service is light, they are fed and 
clothed hke their superiors, they see their maoners, 
adopt their habits, and. insensibly receive the same ideas 
of elegance and beauty. The field slaves are in conse- 
quence slow in changing the aspect and figure of Africa. 
The domestic servants have advanced far before them in 
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'^ncquiring the agreeable and regular features, and the 

* expressive countenance of civilized society. The former 
"^ are frequently ill shaped, they preserve in a great degree 
' the African lips, and nose and hair. Their genius is 
' dull, and their countenance sleepy and stupids The 
^ latter are straight and well proportioned, their hair ex-> 

* tended to three or foiHr, sonietimcs even to six or eight 
^inches: the size and shape of their mouth handsome, 
^ their features regular, their capacity good, and their 
' look aoimatcd.'* 

Dr. Prich»rd has ' been assured l>y persons who have 
^ resided in the West Indies, that a similar change is very 

* visible among the Negro slaves of the third and fourth 
"^ generation in those islands, and that the first generation 

* differs eonsidernbly from, the natives of Africa. 'f 

The South Sea Islanders, who appear to be all of one 
family, vary according to their degree of cultivation. The 
New Hollanders, for example, are savages and chiefly 
black ; the New Hollanders are half civilized and chiefly 
tawny; die Friendly Islanders are more advanced and 
are not .quite so dark ; several are lighter than olive 
^colour, and hundreds of European facies aie found among 
them. 

The people of Otaheite and the Society isles are the 
most civilized and tb£ most beautiful : the higher orders 
among them have a light complexion and lutir flowing in 
ringlets ; the low^r orders less cultivated are less pleasing. 

*' The same superiority," says Captain King; J ' which 



♦ Oh the Causes of the variety in the Complexion and Figure qfthe 
human species , p. 85. sq« 
t 1. c. p. 227. note. 
J Cook's Voyages, Vol. 3. book 5. ch. 7. 
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< is observable in the Erees (nobles) throughout the other 

* islands^ is found also here (Owyhee). Those whom wc 

* saw, were, without exception, perfectly well formed ; 

* whereas the lower sort, besides their general inferiority, 

* are subject to all the variety of make and figure that is 

* seen in the populace of other countries.'' 

Climate, however, has not been shewn to h^ve no 
effect : but its power being greatly inferior to that of 
civilization and barbarism, cannot strongly manifest itself, 
when acting in opposition to these. In fact, a diminution 
of the sun's influence does dispose to the production of 
light varieties; the inhabitants of hilly situations are, 
caeteris paribus, fairer than the people below, and persons 
of the same tribe and degree of civilization are whiter in 
the northern parts of Europe artd Asia than their more' 
southern neighbours ; whiteness, too, is veVy common in 
the north among animals, which nearer the equator are 
variously coloured ; a pair of brown mice kept in a dark 
place, generate a white offspring. 

Perfection, in other word^, the highest compatible point 
of utility or agreeableness, of-of both, is nature's universal 
aim in her productions, but it is in general obtained 
slowly, and the more so in proportion to the excellence 
or degree of the qualities to be perfected. Animals and 
vegetables have to pass one period before they bvirst into 
birth, and another before their fulj powers and propor- 
tions are reached; and man, whose perfections Are very 
excellent, arrives at his acm6 very late, 

It is in this respect with species a§ with individuals, — 
their improvement is gradual. In conformity with these 
observations, we must suppose that man was once far 
below the excellence of which he is susceptible, — that this 
was to be acquired slowly ; and that in consequence the 
Caucasian variety did not once exist. 
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t( we belieye that he was created iiji perfection^ we 
must believe that after the fall his nature experienced the 
general change ; that he hecame destitute and wretched^ 
and destined to reach perfection by slow degrees. That 
he \Vas ooce blacky is rendered extremely probable by the 
analogy of animals, among which Mr* Hunter remarked, 
that the changes of colour were always from the darker to 
the lighter tints.* 

It would appear also from history, that the most an- 
cient people of the earth, — from whom Europeans are de- 
scended, were genuine Ethiopians or Negroes.+ 

♦ ' Animals living in a free and natural slate are subject to few de* 
' viations from their specific character j but nature is less uniform in 

* its operations, when influenced by culture. Considerable varieties 

* are produced under such circumstances ; of which the most frequent 
are changes in the colour. 

* These changes are always^ 1 believe, from the dark to the lighted 

* tints ; and the alteration very gradual in certain species, requiring ill 
' the Canary-bird several generations ; while in the crow, mouse, &c,' 
' it is completed in one. But this change is not always to whitc^ 

* though still approaching nearer t/o it in the young than in the parent ; 
' being sometimes to dun, at othets to spotted, of all the various shades 

* between the two extremes. This alteration in colour being constaj[itly 
' from dark to lighter, may we not reasonably infer, that in all animals 

* subject to such variation, the darkest of the species should be reckoned 

* nearest to the original ; and that where there are specimens of a 

* particular kind, entirely black, the whole hnve been originally black i 
' Without this supposition it will be impossible, on the principle I have 

* stated, to account for individuals of any class being black. Every such 
' variety may be considered as arising in the cultivated state of animals.'' 
Hunter, -On the colour qf the pigtnentum nigrum qf the eye* Obs* 
p. 243. 

f See Pritchard's Physical History qfMan. Ch. vii. viii. ix. 
I shall take this opportunity of noticing monsters. 
Mr. Lawrence has collected most of the remarkable and well authen* 
ticated instances of monsters, in a paper published in the fourth volume 
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The history (if mankind supports the same infereneev 
as consideration^ a priori, and analogical and direct facts; 
All the nations of the earth appear to have branched 
forth from one quarter. Dr. Pritchard has traced 
them with great leaining and judgment, and as the 



of the Medico-Chirurgical Transactions. To this I refer for examples. 
He divides monstrosity into uniiaturaf fbrraatioii, uni!idual pointion ot' 
eiertatfi orgatys, deficiency, redundancy, and* a mixture of diesc. 

No one in the present day would ascribe monstrosity to any thing 
else than an error m the original materials of the embryo, — to a mix-* 
ture of the whole or a part of the materials of two or more embryos, to 
St deficiency in the materials, or to a derangement of them. (See Sect, 
xl. 387. '.588. 591.) 

Culture we find produces alterations in animated beingtw If it pro- 
ceeds no farther than to afford a sup|>ly lo all' the natural Wants of a 
system, it improves the species, as is exemplified daily in ve^tables 
^* It may certainly be laid down,- says Mr, Hunter, (1. c. p. 245. note.) 
as one of the principles or laws of napture to deviate under certain cir-* 
ctrmstances. It may also be observed, that it is neither necessary nor 
does it follow, that all deviations must be a fa4Hng off: it appears just 
the contrary, therefore we may suppiise that nature is improving it» 
works, or, at least, has established the principle of improvement in the 
body as well as in the mind." If, however, luxurious abwAdanceis 
supplied dr impoilant natural habits of the system prevented, as is nol 
rarely the cast in domesticated animals and civilized man, deviation 
may advance beyond improvement and actually beicome degeneration or 
monstrosity. Hence the commonly known fact (59I) of monsters being 
frequent among domesticated animals and rare among the wild. As man 
by his depravity comuMts errors and excesses of every description, unne^ 
cessarily mingling ill effects with the benefits of civilization, no wonder 
that monsters are eommon among the human species. The eviii 
of civilization are not necessarily united with- it, and great as they aie« 
they fall infinitely short of its benefits. Without civilization popcria^ 
tion must be wretchedly small, exigencies and comforts miserably sup- 
plied, and none of the noble characteristics of the heart and mind fully 
called forth : in the uncivilized state, on which Mr. Lawjpence is dis* 
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Subject has not been madie by myself a matter of original 
research, and is far too extensive to be handled here a9 
ft deserves, I must refer tp his work which is both the most 
recent and the best, contented with simply inserting hisf 



posed to bestow such ecilcgies, this gttiileman's supcriorrty would not 
have been conspicuous. 

Mr. Lawrence, I itieniion it with pain, draws from the occurrence 
of monsters, an argument unfavourable to the belief of the goodness of 
the Almighty. This, 1 am aware, is not the place to ' assert eternal 
providence, and justify the ways of God to man ;* but in recommending 
the student to a work, it is my duty to guard him against its disadvan- 
tages. ** Neither should we overlook these productions (says thi* 
gentleman) in our attempts to infer from the phenomena of nature, 
dnd particularly from organized beings, the character of the csaxs» 
which has produced them. Creatures so imperfectly constructed, 
as to be incapable of independent vitality, and consequently perishing 
immediately after they are born ; and those whom the malformation 
of some ofgan draws, after a life of pain and misery, afBicting to 
themselves and burthensome to others, to a premature death, offer 
an apparent exoeption to the inferences, which have been drawn from 
the animal kingdom io general, concerning some attributes of the 
creating power." *' Archdeacop- Paley has passed over the subject in 
silence'." 

The world it must be remembered is governed not by partial, but by 
general laws, and the least reflection will shew that any alteration 
which a human being could propose in them, would produce in- 
finite mischief. In p&rticalar circumstances, however, the good 
they generally cause, is certainly converted into evil. Hunger is 
otie of the great sources of activity and enjoyment among men and 
anilnals, but in particular circumstances, where it cannot possibly 
be gratified, it is a torment. The laws of each specicfis of organic 
formation produce the beautiful animated system, but these same laws 
under particular thwarting circumstances, — when crossed by other 
general laws, produce monsters. The case of monsters is but one of 
numerous similar examples, and although the great Paley has not 
noticed this example individually, he notices all such in genera). 
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condosioD, which U the same as Brysmt'sy although found- 
ed on different principles. 

*' The conn tries bounded on the east and west by the 
Ganges and the Nile, on the North by the Caspian lake, 



*' Contrivance proves design ; and the predominant tendency of the 
contrivance indica:es the disposition of the designer. The world 
abounds with contrivances, and ail the contrivances which we are ac-' 
quainted with, are directed to beneficial purposes. Evil, no doubt, 
exists; but is never, that we can perceive, the object of contrivance* 
Teeth are contrived to eat, not to ache ; their aching now and then is 
incidental to the contrivance, perhaps inseparable from it, or even, if 
you will, let it be called a defect in the contrivance ; but it is not the 
object of it. This is a distinction which well deserves to be attended to. 
In describing implements of husbandry, you would hardly say of the 
sickle, that it is made to cut the reaper*s fingers, though, from the con-^ 
struction of the instrument, and the manner of using it, this mischief 
often happens. But if you had occasion to describe instruments of 
torture or execution, this engine you would say, is to extend the 
sinews ; this to dislocate the joints ; this to break the bones ; this to 
scorch the soles of the feet. Here pain and misery are the very objects 
of the contrivance. Now nothing of this sort is to be found in the 
works of nature. We never discover a train of contrivance to bring 
about an evil purpose. No anatomist ever discovered a system of orga« 
nisation (i. e. no species of system of organisation, for the laws of the 
formation of an individual are the general laws of the species to which 
it belongs) calculated to produce pain and disease ; or in explaining the 
parts of the human body, ever said, this is to irritate ; this to inflame; 
this duct Is to convey the gravel to the kidneys ; this gland to secrete the 
humour which forms gout. If by chance he come at a part of which he 
knows not the use, the most he can say is, that it is useless: no one 
ever suspects ihat it is put there to incommode, to annoy, or to torment 
Since then God hath called forth his consummate wisdom to contrive 
and provide for our happiness, and the world appears to have been con- 
stituted with this design at first, so long as this constitution is uphoklen 
by Him, we must in reason suppose the same design ^o continue.'* 
Moral Philosophy, vol. i. p. 7b*. 
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and the mountainous ridges of Paropamisus and Imaus^ 
and on the south by the Erythraean sea, or Indian ocean^ 
appear to have been the region in which fnankind first ad- 
vanced to civilization. It is highly probable that these 
countries were the primitive abode of our species, in 

m 

which alone therefore it can properly be considered as 
indigenous. 

" In the first ages, previous to the origin of the most 
simple arts, while men were as yet too rude to acquire 
their sustenance by hunting (or if we receive the scriptural 
account of the deluge, before the woods were filled with 
wild animals), they apparently obtained their food chiefly 
by fishing along the sea shores, or depended for a still 
more precarious supply on the scanty fruits of the earth. 
In this state they would of necessity lead a wandering life 



Even where evil is produced, such is the mighty universal plan, that 
It proves not simple, solitary evil, but becomes the cau^e of innumer- 
able good effects. A severe misfortune has often converted a proud 
and prejudiced man into one of modesty and c.indour. Again the stu- 
pendous wisdom and the benevolence of the Almighty are continually 
niauifested in the o|)eration of one general law preventing the par^tcii- 
lar evil resulting occasionally from the clashing effects of others. Thus 
the greater number of monsters perish in the womb 5 of those which 
are born, many die the momeqt of their birth or a few days after-r 
wards j of those which survive, many die during childhood ; and of 
those few which grow up, very few reach, and perhaps none, whose, 
singularity is very great, pass the middle period of life, and their organs 
of procreation are often languid, if not perfectly inefficient: nor in. 
fact do I believe from my observation that many of them are act all 
less happy than other people. 

But I blush to think it has been necessary to advocate the cause of 
the Almighty. Can any one refuse to 

Find tongues in trees, books in the running brooks. 
Sermons in stones, and ^ood in every thing ? 
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and extend themselves widely. Different tribes of icbthy** 
opbagi or of roaming savages were scattered on eacb side 
of tbe primitive region, wberever an easy progress lay 
open to tbem, along tbe coast or. tbrougb the woods of 
Africa, and around tbe shores of the Indian islands, of 
New Guinea, and Australasia. The descendants of these 
dispersed races are still found in the same abodes nearly 
in their original unimproved condition, savages and ne- 
groes, such as we have seen that the stock of their ances- 
tors, the primeval inhabitants of Egypt and India, were. 

^ These were the most ancient colonies which emigrated 
into tbe distant parts of the earth. Accordingly they ex- 
hibit no affinities with the central nations in their lan- 
guages, manners, or superstitions. For they went forth 
when language was as yet imperfectly formed, before 
manners had acquired any peculiar character, and previous 
to the age of idolatry. 

" The condition of mankind in their primeval seats im- 
proved. They became hunters, and afterwards shepherds. 
Sabaism, or the worship of the heavenly bodies, now pre- 
vailed among them. Some tribes of hunters and perhaps 
of shepherds, ascended the chain of Paropamisus, and 
spread themselves gradually over the high central plains 
of Asia, on one side into Siberia and Scandinavia, and oo 
the other into Kamtschatka, and through the adjacent and 
probably then connected continent of America. These 
are tbe Mongoles and other similar races whom we have 
traced through Asia and the north of £urope, and the 
primitive inhabitants of the New World. In the Ian- 
gii^ges of these nations, though much diversified and very 
imperfect in structure, a certain degree of affinity may be 
clearly marked.* In their superstitions, vestiges remain of 
the ])rimitive Sabaism, even in their more distant settle* 
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tnenta. Their physical characters resemble, tn other 
particulars proofs may be collected in many remote re* 
gioos of the common origin of these races. 

" Meanwhile agriculture was invented in Asia, and the 
division of labour connecte<l with the institution of easts, 
which seems to have extended through all the primitive! 
regions, gave a new character to human society. The 
establishment of a governing or military class, and of a 
sacerdotal class, gave birth to political order. The priests 
mingling allegory and fable with the early Sabaism, and 
with the relics of genuine theism and true historical tradi- 
tion, which had probably been preserved in a few families, 
formed a complex system of mythology. The mysteries 
were invented. Philosophy began to be cultivated, and 
a more perfect language was formed. 

" The Celt® under their Druids, a branch of the east- 
ern hierarchy, advanced into the furthest west, where 
perhaps some vestiges of previous colonists may be found. 
They carried with them the mysteries, the doctrine of 
metempsychosis, the rites of polytheism, the philosophy 
and the language of the east. 

" The Pelasgian and Thracian races established them- 
selves in Asia Minor and passed the Hellespont into 
Thrace. The former colonized Greece and Italy ; the 
latter passed to the northward of the Danube into the 
Dacian or Getic country. Tribes of this nation wandered 
at a later period through the forests of Germany, whei^e 
they multiplied and encroached upon the Celtae. Lastly 
the Medes, delighting in their herds of horses, advanced 
through the Euxine borders into Scythia and Saririatia. 

" That all these nations, the Celtae, the Pelasgi, the, 
Goths and the Sarmatae were (Comparatively late colo- 
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Qistfl from Asia, we may safely assert, when we 
the strong affinities discoverable in their systems^ in didr 
religious rites and doctrines, and in their dialects which 
are clearly branches of the Sanscrit and old Persic, and 
when we remark that most of them may be traced is 
history still preserved, from their primitive settlements in 
the East." 

Our inevitable conclusion thus coincides with the 
Mosaic account — that the whole human race is the off* 
spring of the same parents. 



THE END. 




Bcmley and Sou, 
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